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2.(T=60:'(T.q(,50:'(F.q(_35'(&.q(s260:'(U.( G.)2,@#"2,6-(A(H]>S' . H([?9. (

a.(F28Q>8K7'(%.-.q(&30123J603'(C.*.q(!8R3'(*.q(Y=0K8'(C.q(&3393'(G.q(Y6K8C5'(*.q(CBSIB'D, (
22,=('2,)/2, H]>[O'FH(lagf. (

h.(&S8905;S'(@002,G.12,6%#-5#)('2,J(K/)('2, H]>[ '(LM(I?e. (

9.((YBKBO'(Y.Y.q(&BB996A5 (I1/+%, 22,6%#-5#)(2H]>[ '(FBL([Ifa. (

.(]=S=/6Q6'(F.q(N60;250::8'(D.l.q(Y542K6'(&.).("95<K/'(F.q(!B6:69504S5'(M.q(H89Q3K'(C.*.q(

( #=Q3K'(_.( ,?2,3".-7& N'/02,155*0('2, H]>U'(FOQe\h. (
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HG®IZI;=9E;

%61=K69(PK87=;14(6K3(43;8076K/(Q316J895134(PK87=;37(J/(8K:6054Q4(50(6(K34P8043(18(1235K
30<5K80Q301.( F2343( ;8QP8=074( 26<3( 25418K5;699/( P96/37( 6( P5<8169( K893( 50( 123( >5397( 8>( 7K
754;8<3K/(J/(PK8<5750:(41K=;1=K699/( PK5<593:37(93674(>8K( 123( 73<398BAAPRIBEPBS 15:4.(
T8R3<3K'(123( 7K=:(754;8<3K/( PK8;344( 54(;/;95;69'( R512( 8K:6054Q4( 4=;2( 64( J6;13K56( ;80416019/(
3<89<50:(607(73<398P50:(K3454160;3(18(Q873K0( P26KQ6;3=15;694.(*4(6(K34=91'(123K&54( 60(3<3K
PK34450:(0337(>8K(123(73<398PQ301(8>(=05V=3(;8QABDIIWE<39(Q3;26054Q4(8>(6;1580.(F254(
54(34P3;5699/(1K=3(50(123(>5397(8>(6015J5815;(754;8<3K/'(R25;2(264(4330(6(736K12(8>(08<39(6015Q5;K
:8QP8=074( 8<3K( 123( P641( 1R301/( /36K4.( $0( P6K15;=96K'( Q893;=934( R512( 03R( 6015J6;13K569
Q3;26054Q4( 8>( 6;1580( 6K3( ;B69( 18( R5730( 123( :6P(J31R330( 6015J5815;( 3>>5;6:/( 607( J6;13K569(
K3454160;3.(((((

HG&M:B=;9@E<'BN',9;D=9A'.=BCDE;|

%61=K69(PK87=;14(73K5<3 (5RO 5;69(48=K;34(50;9=186KK341K569(607(Q6K503(4P3;534
26<3(J330(=1595B31R¥Q604(18(1K361(50>3;1580(607(754B84328=46074(8>(/36KL593(12343(
:8QP8=074(R3K3(50515699/( 3AP985137(>8K(1235K(123K6P3=15;(PK8P3K1534(R5128=1(128=:21(:5<30
48=K;3(8>(1235K(Q3;26054Q(8>(6;1580'(Q873K0(061=K69(PK87=;14(K3436K;23K4(433S(18(26K0344(12:
J5898:5;69(PK8P3K1534(8>(12343(4Q699(Q893;=9 B4R PEIRIED: (123(I6454(8>(1235K (P2/45898:5;69(
6;15<51/.(%61=K69(PK87=;14(PK8<573(PK5<593:37(Q893;=96K (4;6>>8974(1261(;60(>=0;1580(64(936 74(>¢
73<398PQ301(8>(08<39(123K6P3=15;4.(F2343(;8QP8=074(26<3(J330(3<89=15806K59/(28037(18(5013K6; 1
R512( 1235K( J5B68( 16K:314( 50( 6@6Q30458069( 30<5K80Q301( 50( 123( Q841(67<6016:38=4( Q873(
P8445J93.($0(67751580'(Q60/(8>(12343(;8QP8=074(;8QJ503(=05V=3(41K=;1=K69(>361=K34(607(=0=4=69
:23Q5;69(30151534(18(30260;3(1235K(J5898:5;69(6;15<51/(607(41K=; 1 =KaR(ER 3REKB( 1 260(
W\\(;8QP8=074(26<3(J330(54896137(>K8Q(13KK341K569(48¢B03B<3K (?"\\(061=K69(PK87=;14(
26<3(J330(54896137(>K8Q(123(Q6K503(30<5KE1Q301

*(>3R(3A6QP934( 8>( 061=K69( PK87=;14( 1261( 26<3( 267( 1K3Q3078=4( 5QP6;14( 80( 123( 7K=:(
754;8<3K/(PK8;3480;9=73(Q8KP2508¢$#1.- +(50/<.-*5  O'(P305;599B0()/"/*5,0("#"*5  O'(16A89(
LI#K*+,4-.1/<(/#0'(607(1K6I3;137TM)LIO#+)/A/#, "*-4/0#"# q6FPD=<"HGx_2593(12343(;8QP8=074(
25:295:21( 123( 67<6016:34( 8>( =1595B50:( 061=K69( PK87=;14( 64( 93674( >8KDIAB( F3B9889(
123K6P3=15;4'(123/(6948(599=41K613(123(;/;95;69(061=K3(607(48Q3(8>(123(;269930:34(30;8=013K37(5(
123(7K=:(73<398PQ301(PK8;344.(

(



morphine (2-1) penicillin (2-2) taxol (2-3) trabectedin (2-4) [
5FPD=<'H@Z'K=;1=K34(®505;699/(K393<@6N=K69(PK87=(14

(
Y8KP2503(54(60(69S69857(13KKBAHKBEIPKS7=;1(54896137(>K8Q(123(8P5=@¢H8RR/(L

+(50/<.-*5 Q126(P84434434(P81301(6069:345;(3>>3;14.(F254(;:8QP8=07(R64(8K5:50699/(54896137(50(
123(36K9/(If\i4(J/(K357K5;2&3K 1uK03K' (50(R261(54(J3953<37(18(J3(123(>5K41(78;=Q30137(548961580(8:
60(6;15<3(50:K375301(>K8Q(6(P9601.($0(If[g'6(38:60(18(;8QQ3K;5699/( Q6KRRBKP2503'(607(

450;3( 1230( >8KQ=9615804( 8>( Q8KP2503( 26<3( J330( 73<398P37( 50;9=750:( 8K69( 16J9314( 8K( 4/K=P:
4=PP84518K534'(607(64(489=15804(>8K (50E23EBMI61580(8>(Q8KP2503(>K8Q(123(8P5=Q(P8PP/(54(

6( K39615<G25:2@39750:( PK8;344'( 607( 450;3( [\'(123 1816998J69( PK87=;1580( 8>( 8P5613( K6R(
Q613K5694(264(3A;33737(:98J69( 73Q602593 Q8KP2503(54(6(<3K/(P8R3K>=9(P650S5993K (607(264(
>8=07(R5734PK367(;9505;69(45:05>5;60;3'(51(6948(P84434434(<3K/(6775;15<HPKBBIBA53899/(
43K58=4(4573(3>>FAB=750:(428K10344(8>(JK3612(607(98R(J9887 (PRGOYH#T;873503'(6948(
S08RO(64(e@312/9Q8KP2503'(R64(54896137(>K8Q(123(8P5=Q(P8PP/(607(>8=07(18(J3(6(9344(P81301(
6069:345;(1260(Q8KP2503¢(28R3<3K'(7=3(18(123(98R (54896 1580(8>(;873503(>K8Q(PP2(SRE4D(P8
=4=699/(4/012345B37(>K8Q(Q8KP2503.($0(I"?f(752/7K8;873503(R64(JC*(6PPK8<37(64(60(6069:345;'(
607(51(54(6948(PK34;K5J37(64(@P28A.5<3(6913K0615<3(18(Q8KEFBDEK HGHC52/7K8;873503(
54(1/P5;699/(4/012345B37(>K8Q(;873503'(607(51(Z%4EX8H (18(J3(1R5;3(64(P81301(60(6069:345;(

64( ;8735039 M0>8K1=06139/'( R2593( ;873503( 607( 752/7K8;873503( 6K3( =1595B B BA(15384
73K5<615<34(8>(Q8KP2503'(12343(7K=:4(41599(R5397(P8R3K>=9(607(6775;15<3(PK8PBIKBE34(R8KI7R5
18(123(25:29/(6775;36861=K3(8>(8P56134(50(:303K69'(3>>8K14( 6K3(;=KK3019/(=073KR6/(50( 123( 7K=:{
73<398PQ301(;8QQ=051/(18(;80;35<3(4Q699(Q893;=934(1261(>=0; 158 @EAEHEH(50(6(73;K36437(

8K (08@775;15<3(Q6003K'(J/(16K:3150:(75>>3K301(K3;3P18KA4(>8K(123(Q87=96 (FEBR(B54PBRA.
8>(8P5857(73<398PQ301(25:295:214(123(;/;95;69(061=KKBF7EBE<3K/(PK8;344'(607(599=41K6134(
28R(6(061=K69(PK87=;1(95S3(Q8KP2503'(R25;2(P84434437(25:29/(7345K6J93(J5898:5;69(6;15<51/(=P8
548961580'(;60(J3(41K=;1=K699/(30260;37(18(/5397( 7K=:4(R512(235:213037(J303>5;569( PK8P3K1534.(
67751580'( J/( =1595B50:( R261( 54( SO8RO( 6J8=1( 123( P2/45898:5;5586(8KEBP58574( 607( P650(

h(



! ! !
K3;3P18K4'( 7K=:(754;8<3K/(4;53015414(;60(>=K123K(73<398P(6069:345;(;8QP8=074(R512(6913K0615<:
45134( 8>( 6;1580( 18( 239P( ;8QJ61( 123( 8P5857( ;K5454'( 599=41K6150:( 123( ;80150=37( 3<89=1580( 8>(
73<398PQ30L.

(

morphine (2-1) codeine (2-5) dihydrocodeine (2-6)(
5FPD=<'H@HK=;1=K34(@8KP2503(607(%23448775;1580698:4.!
!

G305;59950(5M@H; 16Q061=K69(PK87=;1(54896137(>K8Q(1236:00/445,0("#"*5  (1261(
P84434434(6015Q5;K8J569(6;15<51/(6:65041(6(K60:3(8>(NK6Q(P84515<3(607(NK6Q(03:615<3(J6;13K5
50;9=750:("-.$"()())*+9, "#$%&'()())+9, N'(+"-/A/*59, E/+"-/#9,  607( @./++.-/#, 4P3;534' ( F254(
:8QP8=07(R64(8K5:50699/(54896137(50(1 [f(J/(*93A6073K (]93Q6A123(K34=91(8>(6(43K3075P518=4(
96J(3AP3K5Q301(:803(6RK/.(F23(754;8<3K/(8>(P305;59950(26 7 (PK8>8=@BUEPGAR36912(607(
25418K#K8Q(123(J3:50050:q(7=K50:(_8K97(_6K($3$'(8<3K([.e(Q599580(78434(8>(P305;59950(R3K3(PK87=;3
50(PK3P6K61580(>8K (@3 (60<64580(8>(%8KQ607/(607(51(R64(13KQ37(123(R6Ki4(VQ5K6:93(7K=:w(
J3;6=43(8>(123(Q5995804(8>(95<34(51(M6x8R 1=06139/'(123(3:58:80344(8>(1254(Q5K6;93(7K=:(
R64(V=5;S9/(Q31(R512(K3454160;3.(*4(36K9/(64(1 ?['(K3P8K 14(8>(284P5 1BOEBAIIRBAEI37 (>8=K
12, 4% %+, 41K6504(1261(R3K3(6J93(18(K34541(123(6015Q5:K8J569(6;158 (AL EZF06 EHOHML'(
Q8K3(1260(f\x(8>(699Q, #*-.*+, 41K6504( R3K3(P305;59950( K34#B4IBOIFL(1254( K3454160;3'(6(

43;807 @03K615800@6;16( 6015J5815;'( Q3125;59950'( R64( 501K87=:37(5018( 123(;9505;( 50( 123( I'h\4(
L5FPD=<'"HOQF254(;8QP8=07(R64(3>>3;15<3(6:65041(NK6Q(P84515<3(J6;13K56 KB REXF(LS(
P305:;59950q(28R3<3K(7=3(18(;23Q5:69(50416J5951/(51(R64(K3P96;37(J/(Q8K3(123(416@3'(41K=;1=K¢
45Q596K(P305;59950(73K5<615<3@ALE39BM@IF23(25418K/(8>(P305;59950(25:295:214(123(;/;95;69(
061=K3(8>(12K=:(754;8<3K/( PK8;344' (0 (599=41K6134( 28R(Q5;K834p9853¢ (;60(K6P579/(
73<398P(K3454160;3(18( Q6KS3137( 7K=:4.(CK=:(754;8<3K/(4;53015414(26<3(R6:37(1235K(S08R937:3(
6J8=1(123(J5898:5;69( 5013K6; 158048616 6015)5816607(J6;13K56( 95834+ *+ (18(73<398P(
08<39(\@6; 1®4( R512( 5QPK8<37(6;15<51/( 6:65041( Q=9157K=:( K34541601( 8K:6054Q4.($0(67751580'( 1.
73<398PQ301(8>(Q8K3(4 16088 16QH(4=;2(64(8A6:59950(25:295:214(123(;80150=37(3<89=1580(8>(7K=:(
754:8<3K/.(Y5:K88K:6054Q4(6K3(:80416019/(3<89<50:(50(K34P8043(18(1-2BBBAKBE 123(46Q3(
R6/'(123(;80;3P1580(8>(6015J5815:4(R512(08<39(Q3;26054Q4(8>(6:1580(607(Q8K3(7345K6J93(41K=;1=KE
PK8P3K1534(Q=41(PK8:K344(50<6K56J9/(18(Q6501650(6015Q5:K8I569(3>>5:6:/.

9(



N
: R H
o 4 © j;l\ll/\)L o :]/:ES)L
penicillin (2-2) methicillin (2-7) oxacilin (2:8) ¢
5FPD=<'H@QK=:1=K34(8>(P305:59950(607(73K5<615<34(7345:037(18(8<3K:8Q3(7K={(K3454160:3.(
(

F6A89(54(60(69S69857(061=K69(PK87=;1(:BHERBI6 1LBF0(I"h[ (>KB8QA23(I6KS(SHK*+,
4-.1/<('1#9123(G6;5>5;(/3R-6A89(R64(]C*(6PPK8<37(30((>8K(123(1K361Q301(8>(8<6K560(;60;3K'(
607(450;3(1230(264(J330(=1595B37(18(1K361(JK3641'(9=0:'(PK841613'(J96773K'(607(348P26:369(;60;3K4(
64(R399(64(Q39608Q64(607(46K;8Q6$0515699/'(123K3(R64(6(Q608K(8J41K=;1580(50(123(16A89(7K=Z(
4/01234545P39503'(64(809/(\.\IX8>(P=K3(16A89(R64(6J93(18(J3(54896137(>K8Q(123(J6KS(8>(123(G6;5>5;!
/ 3R'(6(0818K58=49/(498R(:K8R50:(4P3(38467751580'(123(7341K=;15<3(;8993;1580(8>(123(J6KS(>8K (16 A89\
548961580(K65437(30<5K80Q30169(;8b;(ﬁ$(0ﬂ2313;3>>8|(14(18R6|QB(0:8169(4/01234(8>(16A89(
PK8<37(;269930:50:' (R512(8<3K(€\(6;673Q5;(K3436K;2(:K8=P4(:98699/(6113QP150:(18(4/012345B3(123(
061=K69(PK87=:1(50(123(I"\i4(607(36K9/([Wi4.($0(I"2'(J812(1833K1L(*.(T89180(61(]98K576(&1613(
MO5<3K451/(607().U.(%5:8968=RB2(&; K5PP4(13436K2($04151=13(50(,6(D8996'(U6IB=BRBBA37
123(18169(4/0123454(8>(16AGO.

T89180i4( 18169( 4/0123454( 8>( 16A89( R64( ?h( 413P4( 607( K34=9137( 50( 6( \.hx( 8<3K699( /5397
%65:8968=i4(18169(4/0123454(R64(al(95036K (413P4(607(K34=9137(50(6(\. 6387 IRBABK;=Q<301(
123(:8QP95:615804( 6448;56137( R512( 75K3;1( 548961580( >K8Q( 123( G6:5>5;(/3R(8K( 18169( 4/0123454'
T89180(:K8=(3<398P37(6(43Q54/0123454(8>(16A89(50(I'F(R25:2(=159GEREBL/96::6150($5%(

LI\ @*#0'(60(5013KQ375613(1261(;8=97(IH§5aB(50(:887(/53974(>K8Q(123(0337934(8>(0=Q3K8=4(
J3R(1K334'(Q505Q5B50:(30<5K80Q30169(;80:3RPBE<HORSO(I [ (#K 54 188/3KA(&\V=511(45:037
6(7369(R512(CK.(T89180(6998R50:(123Q(18(95;3043(123(43Q54/0123454(607(J3:50(Q644(PK87=;1580(8>
16A8Y (F23(2818K/(8>(16A89(599=41K6134(28R(123(7K=:(754:8<3K/(PK8;344(;60(J3(7K5<30(J/(75>>3K30
4/012315;(Q312874'(50;9=750:(J=1(081(95Q5137( 18( 18169(4/0123454(607(43Q54/0123454.(*4(4/012315:
Q312874(;80150=3( 18( 67<60:3'( 123( R6/4( 4;53015414( 1250S( 6J8=1( 6;;344507(GIR(R599( J3(
269930:37(18(3<89<3(64(RI99.(

(

f(



O, (30 0

<o

10-deacetylbaccatin IlI taxol (2-3)
2-9 (

5FPD=<'H@RK=;1=K3(8>@36;31/9J6;;6150(LN@*#0'(6(PK3;=K48K(50(123(43Q54/0123454(8%(16A89.
(

FK6J3;13750(54(6(131K62/7K8548V=5089503(69S69857(061=K69(PK87=;1(1261(R64(>5K41(5489
I'h (>K8Q(123(436(4V=5BL(/0#+)/Al#,"*-4/0#"# (607(R64(>8=07(18(26<3(6015;60;3K(6;15<E0(
Na'(1K6J3;13750(J3;6Q3(123(>5K41(6015;60;3K(7K=:(54896137(KBOYB(4P3;534(18(:650(]C*(
6PPK8<69'(607(51(264(450;3(J330(=1595B37(>8K(123(1K361Q301(8>(48>1(1544=3(46K;8Q64(607(K396!
8<6K560(;60;3K4850;3(123(67<301(8>(&UM#*(13:20898:/'(Q6K503(061=K69(PK87=;14(26<3(J3;8Q3(
50;K36450:9/(P8P=96K(16K:314(>8K (7K8=BKF4; ((F2343(Q893;=934(6K3(6PP36950:(>8K(0=Q3K8=4(
K364804'(50;9=750:( 1235K( 25:2( P8130;/( 734P513( 45:05>5;61580( 759=1580'( 6J5951/( 18( 3A541( 50( 6V=:
30<5K80Q3014(R5128=1(73:K6766830123(>6;1(1261(8>130(26K42(6V=615;(;807515804(1K5::3K(08<39(
J58;23Q5;69( P612R6/4( 50( Q60/( 8K:6054Q4'( PK87=;50:( ;8QP8=074( <56( K36;1580( :807515804(
=06;253<6J93( J/( Q841( 13KK341K569( 4P3;534( L3...( 25:2( PK344=K3'( 3A1K3Q3( 13QP3K61=K34( 607( PT
6J430;3(8>(95:2180(67751580'(Q=;2(8>(123(Q6K503(30<5K80Q301(K3Q6504(=0HADRBKBT>8K
3A130737754:8<3K/(8>(6775158069(061=K69(PK87=:14(>K8Q(08<39(48=K:34(4=;2(64(Q6K503(4P80:34'(
R8KQ4(607(J6;13K56(50(7@6(<3014. (F23(;8QQ3K;5695B61580(8>(1K6J3;13750(64(60(6015;60;3K(
7K=:(599=41K6134(28R(123(7K=:(754;8<3K/(PK8; 341554690/ (3<89<50:'(7K5<30(50(P6K1(J/(67<60;34(
50( 13;20898:/.( *4( 13;20898:/( ;:80150=34( 18( 67<60;3'( 123( 48=K;34( >K8Q( R25;2( 7K=:( 754;8<3K/(
4;53015414(6;;344(03R(7K=:4(93674(R599(3<89<3(64(R399.

CK=:4(95S3(123(8P5857(P6508488316436015J5815;4'(607 (BIB(5;60;3K(;8QP8=0A(16Ag9
607(1K6J3;137§P6<3(K3<89=15805B37[R303(607(2=Q60(2369(ED(123(1R30B5KA1(;301£EL(54(
3415Q6137(12628(=43(8>(061=K69( PK87=;14(>8K(Q375;5069( P=KP8434(264(;801K5J=137(L6980:(R51:
8123K(>6;18K8B(50:K3643(50(95>3(3AP3;160;/(>K8Q(?\(/36K4(50(123(3%BOARK/(18(8<3K(gg(
/36K4(1876/.1 ($0(67751580'(12343(;8QP8=074(26<3(K3>8KQ37(123(R6/4(7K=:(754;8<3K/(4:53015414(
1250S(6J8=1(607(6PPK86;2(123(;8QP95;615804(6448;56 1B2@E8(3=15:69(73<398PQIB2343(
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Antibiotic Deployment

Streptomycin Tetracycline Colistin Cephalosporins Linezolid Tedizolid
(Aminoglycoside) (Polymyxin) (Oxazolidinone) (Oxazolidinone)

Vancomycin Carbapenems Daptomycin

Discovery Void | (Cyclic Ipeptide)

Sulfonamides Penicillin Chloramphenicol | Erythromycin
(B-lactams ) ( i ( i
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Penicillin
(B-lactams )

Daptomycin Tedizolid
(Cyclic peptide) |(Oxazolidinone)

Streptomycin
(Aminoglycoside)

Vancomycin
(Glycopeptide)

C il Erythromycin Carbapenems Linezolid Colistin

Sulfonamides Tetr i
(Amphenicol) (Macrolide) (Oxazolidinone) (Polymyxin)
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8K:6054Q4(03;34451613(6515;69(0337(>8K(ARBISPQ301(8>(5V=3015Q5;K8J569(6:30( 512(
:9505;69(K345416573015>539K (699(;964434(8>(601553A5(@K3(;=KK3019/(JC*(6PPK8LZBK3(54(
6(;8QP399504337(>8K.23(73<398Q3018>(601515815;4( RBEAGE07BK(Q=915P93(Q3;2605(84
6;1580.( T5418K5;699/'( 061=K69( PK8B=A496/37( 6(45:05>5;601( K8Y3053;158=4( 7543643( 7K=:(
754;8<3K/(R512(123(Q6c8K51/(8>(6015J5815;4( 35123K(J350:( 06 1=K6q(BKSZE 1B BRBK38Y.

%61=K69( PK87=;14( 26<3( PK3<58=49/( 8>>3K37( 6( PK5<593:37( 416K150:( P8501( >8K( 7K=:( 73<398P(
J3;6=43(1235K(=05V=3(;23Q5;69(41K=;1=K34(26<3(J330(3<89=15806K59/(28037(18(5013K6;1(R512(16K:3
50(6(€@5Q30458069(30<5K80Q%01.

,5P8ABBB97508034( *'( #( 607( UQEE'( QH(607' QQO( R3K3(54896137( 50( I\[( >K8Q( Q6K503(
4375Q301(;8993;137(8>>( 123(;8641(8>( NSERDECGH.(MP80( 548961580'( 1254( >6Q59/( 8>( 061=K69(
PK87=;14( R64( >8=07( 18( 26<3( P81301( 6015Q5;K8J569( 6;15<51/( 6:65041( Q3125;59950( 4=4;3P15.
I"H$0%& ()())*+, #*-*+,  LY&&*O'(51i4( TK@&34541601(;8=013KP6K1'( Q3125;59950( R34541601(
LY!&*O'(607(6(K60:3(8>(8123K(NK@@B4515<3(P6128:304
(

[? (



r/—h\,u\)\@/ J,/'?L)\/UY r/’?tNH\o/ 5

lipoxazolidinone A (3-1) lipoxazolidinone B (3-2) lipoxazolidinone C (3-3)

Br: ~ NH H HO\@\‘/‘OL
(@)

' Br R NH O“ﬁ
J—NH,
HN
synoxazolidinone A, R = CI (3-4) synoxazolidinone C (3-6) 2,2-dimethyl-5-(-4-hydroxy-
synoxazolidinone B, R = H (3-5) phenyl)-4-oxazolidinone

(3-7)
5FPD=<'Q@%61=K69(PK87=;14(;80165050: (@&B895750803(;8K3. (
(

F23(95P8A6B8957508034(;801650(6(=0@ASH895750803(Q8531/(61(1235K(;8K3'(>8=07(50(809/(
1R8(8123K(;964434(B4=K69(PK87=;1284/08A6B89508034(IQR(QB(607' QTOF07([[ @5Q312/@
a@2@/7K8A/P230/G@@A6B89575080G(LO " (GK3<58=4(012315;( 30736<8K4(50( 123( G53K;3(:K8=P(
3416J954237( 123( 18169( 4/0123434( 8>( 4/08A6B8957508034( *( 607( #'( 64( R399( 64( 123( 4/0123454( 8>(
95P8A6B895750808(*.

F23(4/0123454(8>(4/08A6B8957508034(*(607 (#(6980:(R512(6(P6EBAGEEEY5750803(60698:4(
R64(6;;8QP95437(=1595B50:(1R8(75>>3K301(Q312874.($0(123(>5K 41 (KSEI3REI BD730437(

R512( [2@5Q3128A/J30B/96Q503Y, +/"*( 607( 1230( K36;137( R512(F&30/9P/K=<5;( 6;57( ;298Kb73
73K5<61548(5397(123(7345K 3@R6B8957508CR('(R25;2(;8=97(1230(JH3PK813;137(18(/5397(123(
7345K37(061=K69(PKS7EXRE07(QS (HES<M<'QG>E((

(

[a (



R H2N
N-DMB
MgSQOy, CHCI3, rt- 0 °C
—»
NH then 40°C, 24 h
BocN= Br ol },—NHBoc »_NH2
NHBoc g BocN
3-8 MeO 330'?/ (+/-) synoxazolidinone B (3-5)
(o]

Br 7%
O_COZH
NH
NCS, 1.3 equiv
CH,Cl, 0°C
Q
HzN
al N-DMB 1.TFA/CH,Cl, Br
MgSOy, CHCly - 0°C mah o H
then Br > Igéc 48h

BocN=( )—NHBoc )—NHz

NHBoc BocN

3-11
3- 100 20% (+/-) synoxazolidinone A (3-4)
60% 41dr. 82% over 2 steps
b.
MeO OMe
H,N 0
(0] 0 hexanal
1. DCC, HOBt, 0 °C to rt - TFA/CH,CI, (2:1) ArT S NH
Ar OH T (D) > A NH, > 0
0 2. TFA/THF (1:1 rt
70°C © ;
3-12 3-103 3-14
47% 57% (

HEB<M<'QG&/012315;(K8=134(18(6;;344BA6B895750803(2313K8;/;934(50;9=960: (
CCCCCCCCCC(( (08 ABBBIS 7508034 (* (607 (#(6 EVB<39(60698:4((
(
F23(43;807 (4/012315K8=13(>361=K37(123(>8KQ6158B(BYBBEQ5 78k Q<56(;8=P950: (8>(
60( X@318( ;6KIBA/95;( 6;5T*H 607( [? @5Q3128A/I30B/96Q503>8998R37( J/( 4=J43V=301(
73PK813;1580.( *7751580( 8>( 1@3(L8( 6Q513M*Q 18( 60( 69732/78607( 4=J43V=301( ;/;95B61580
K34=9137(50(>8KQ61580(8>(123(7 BARBBEE758M3¢ R (#ES<M<'QGZJ.
&/0123454(8>(95P8A6B895750803( *(250:37(80( 123(>8K QEEFBABBS Q5 73DHS(R25;2(
R64(>8KQ37(J/(123(6;/961580(88(7K8A/6Q573QH] (R512(6(25:29/(K36;15<3(6;/9531303(126 1 (R64(
:303K6137(/0, +/"*, >K8Q( 758A50803¢U.( *( >6:593( 4/0123454( 84@/7KSABQ573(QH]( R64(
6;:8QP954237(50(12K33(413P4(>8998R50:(6(SO8RO(9513K61=K3(BKa BT EHBEDBK 93=;50'3
C58A508080A U R64( 6;;34437(50(>8=K(413P4(>K8Q(587823P1603.( &=J43V=301( 73PK813;1580( 607(

[ (



:/:95B61580(8%@/7K8A/5Q573H>'937(18(123(7345K37(061=K69(PKBIEA(123(809/(3060158Q3K

I#E8<M<'QGE ((
1. CDMT, NMM
2-butynoic acid N, O-dimethyl
Cul, BuLi (o} hydroxylamine O O
—_— \ —_— ~
N THE 3 OH 2. tert-butyl acetate 3 O
-78°Ctort, 12h LDA, acetone
3-15 -78°Ctort 3-16
98% 54% (2 steps)
2 M NaNO, TBSCI
1™ HZSO4 |m|dazole
OH
O°Ct0r1 12h DMFrt 3h TBSO
3-18 3-19
99% 71%
o}
o Q o o
+ p-xylene /
~ | )< /\/\‘)LNHZ - o
6 © TBSO reflux, 1 h TBSO
3-17 3-20 321

#E8<M<'QGH/0123454(8>(95P8A6B895750803(*.

TFA, TFAA
ACQO acetone

78°Ct0rt 3h

NH,CI-SiO,
TsCl
—

EtsN, 1t, 3 h

TFA/CH,Cl,
(1:1)

rt, 24 h

Bl Lk

3-17
76%

NH,
TBSO

3-20
38%

ﬁwv

lipoxazolidinone A (3-1)
44% (2 steps)

*>13K(4/012345B50:(123(061=K69(PK87=;14'(123(G53K;3(:K8=P(J3:60(18(3AP98K3(123(J5898:5;6
45:05>5;60;3( 8>( 123( Q893;=934( 607( 1235K( 4/012315;( 60698:4( J/( :303K6150:( 6( 41K=;1=K3( 6;15<51/(
K3961580425P(L&*0(>8K (3BQBO538APD=<' QOHF23(4/08A6B895750803( 60698:4( R3K3(>8=07(18(
P844344(Q87341(6015Q5;K8J569(6; 158BAARK'(123/(73Q8041K6137(P81301(5025J51580(8>(J6;13K569(
J58>59Q4'(R512(869=23(64(98R(64(..gfEY '(607(754P3K4580(8>(BRRQ37(I58>59Q4(RELREI=4(
64(98R(642.g(=Y (L5FPD=<'QGBIq*775158069(6015J58>8=950:(41=7534(R512(60(3AP60737(95JK6K/(8>(
4/08A6B895750803( 73K5<615<34( K3<36937( 1261(12343( Q893;=934( R3K3(6J93( 18( 754P3K43( PK3>8K(
J58>59Q4( 5073P3073019/( 607( 4/03K:5415;699/( 50( ;8QJ5061580( R512( ;8QQ80( 6015J5815;4( 50;9=750

<60:8Q/;50 '(9503B8957(607(78A/;/;9563.

[9 (



Cl Cl
3-22 3-23 3-24
MRSA MIC: 8 ug/mL MRSA MIC: 12 ug/mL MRSAMIC: 4 pg/mL
ICs0: 0.78 uM (5 uM) MBEC with doxycycline: 16 pg/mL
89% inhibition (5 uM) (16-fold reduction)
b. 0 0 o]
Br
AT i I
NS NS NS
o OW o ’
3-25 3-26 327
MRSA MIC: 0.5 pg/mL MRSA MIC: 0.068 pg/mL MRSA MIC: 0.038 pg/mL '

5FPD=<'Q@HK=;1=K34(8>(08<@%BB895750803(60698:4(R512(P81301(6015Q5;K8J569(6;15<51/
( (((((0Ct4/ 08AB6BBI5750803(6069F 405P8A6B895750803(60698:4.

,5P8AGB895750803( *( 607(514( 4/012315;( 60698:4( R3K3(>8=07( 18( 26<3( P81301(6015Q5:K8J569
6;15<51/( 6:65041( Y&&*( 607( Y!&*( R512( Y$Uid( 64( 988 \.\ef( k: EQ,(I5FPD=<' QGBIZF254(
P5:8Q896K( 6015Q5;K8J569( 6;15<51/( 416KS9/( ;801K6414( 123( Q87341( 6015Q5;K8J569( 6;15<51/( 8
4/08A6B895750803(4/012315;(60698:4'(607(4=::3414(1261(6(75>>3K301(Q3:26054Q(8>(6:1580(54(50<89<37
R512( 123( 95P8A6B8957508034( 6015Q5;K8J569( 3>>5:6:/( :SRIPEKBZE( RYOSAGBS957508034(
6015Q5;K8J569(3>>5(6:/.(

QC@<IDA;I9@C'(FIEDIIFB@
(

N5<30(123(P81301(6015416P2/98;8;,69(3>>3;14(8>(95P8A6B89575803(*(607(514(5051569(4/012
60698:4'(R3(J3:60(18(3AP98K3(123(JK36712(8>(6015Q5;K8J569(6;15<51/(8>(12343(BQRB3W(7 4
1235K( 6J5951/( 18( 5013K>3K3( R512( J58>59Q4.( $0( 67751580'( R3( 3QJI6KS37( 80( 3>>8K14( 18( ;8QP9:
4/0123434(8>(95P8A6B8957508034(#(607(U'(4/012345B37(60698:4(R512(Q8K3(7K=:95S3(PK8P3K1534'(6C
30736<8K37(18(39=;57613(6(Q3;26054Q(8>(6;1580(>8KYEBHE>GEQP8=074((
(

QGQGH@;8<IFI'BN3EFBWOKBAFCF@B@<I"9@C'&

F8( 6;;344( 95P8A6B8957508034( #( 607( U'( 6( Q875>537( 4/012315;( K8=13( R64( =1595B37( 1261
P6K6993937( 123( 4/0123454( 8>( 95P8A6B895750803( *.(*113QP14( 18( 5QPK8<3( 123( 5051569( 4/012315;
50:9=737( 8P15Q5B61580( 8>( 123( 6Q573( >8KQ61580( K36;1580( 607( ;80<3KABIBREEQB3A[
>8KQ61580EF]*(;/;95B61580(18(6(450:93(4BBR(KS=1BES<M<'QGQ(

[f (



_2593(123(4/0123454(8>(X&B(TKSA/(6;57 QH[' PK8;33737(4Q88129/(607(R512(25:2(/53974'(
:80<3K480(8>( 123(@/7K8A/(6:57(QH[(18( 123 @/7TKS8A/(6Q573QH\' PK8;33737(50( 98R(/53974.(
Y875>5:61580( 8>( 50518BRE15804( 18( 6( :6KJI8755Q573( ;8=P950:( =150%RINCE@E @
75Q312/96Q508PK8B/8KJI8755Q573( L-GB07( 2/7K8A/J30B81K56B893( LT"#10( R512( 6QQ805=Q(
:298K573( 607( 1K5312/96Q6D8£9137( 50( /53974( 1261( R3K3( 45:05>5:6019/( 25:23K( 1260( 123( 8K5:5069
:807515804'(6998R50:(>8K (36453K (6;;344(18(123(KR@FBUBARGEQ573(HES<M<'QGQD

(

a. o

\HLNHZ
TBSO

3-29
38%

NH,CI'SiO,,

TsCl

OH OH

TBSO
3-28

TBSO
3-28

Et;N, 1, 3h
b.

OH O ¢}
TBSO
oK

3-30

O O

p-xylene

reflux, 1 h H

TBSO

3-29

OH O o
o O)< TBSO
3-30

3-29

3-31
80%

1. p-xylene
reflux, 1 h

2. TFAICH,Cl, (1:1)
i, 24 h

B

OH O o
p-xylene
o O)< TBSO

3-30

reflux, 1 h

3-29
OH O

\rgjko
A K

3-30

p-xylene
NHy ——— 3
reflux, 1 h

O O O
\)LNW
TBSO H

3-33

|

TS e

EDC, HOBt, o

NH,4CI, EtzN
4Ll Bl NH,

TBSO

3-29
70%

CH,Cl,, 1t, 3 h

TFA/CH,Cl, NH

N

o
—2\ 0
o
rt, 24 h

3-32
64%

o

Dy

¢}

NH
X

(e}

3-32
12%

o

TFA (0.1 M) 2
—_—

r,24 h o

NH O
NS

3-32
5%

o

Dy

o

TFA/CH,Cl,

(1:1)
——

rt, 48 h

NH O
N

3-32
63% (2 steps)

(

HEB<M<'QG@/012315;(Q875>5;615804(>8K(123(4/0123454(8>(95P8A6B89575080GA(BLEBAGLY(
CCCCRE(L2H@ITKBA/(BQ573ZE4/0123454(8>(123(5Q57503(607 (F*(;/: 95B6(L580.

(

18KQ61580(8>(123(5QEXRE607(4=J43V=301(F]*(;/;95B61580(PK3<58=49/(PK8:33737(64(6(
[ @13P(43V=30;3(K3V=5K50;:(1R8(P=K5>5:615804.("P15Q5B61 @8 {1@BISIH P=K5>5:61580(6998R37(

[ (



>8K(6(Q8K3(;80<305301(4/0123454(8>(@2BE895750803( 50( 25:23K (/3H8¢M<' QGQA. (($051569(
611QP14(18(4/012345B3(12BBB895750803(R5128=1(123(K3Q8<69(8>(189=303(K34=9137(50(98R (/53974
28R3<3K'(K3Q8<69(8>(189=/B0B{)*( (>8998R37(J/(K34=4P304580(50(75;298K8Q312603(607(67751580(
8>(F]*(PK87=;37(123(7345K 3 T@A6B895750803(50(:887(/53974(K 3 VIBBRAB(450:93(P=K5>5;60580.

M1595B50:(12343(4/012315;(Q875> 568 EBHEY (>8K (123(>6;593(4/0123454(8>(95P8A6B8957508034(
#(607(U(50(25:23K(/53974(R512(9344(P=K5>5;6 15804 HEBLABK QTR (F23(@/ 7TKBA/(6Q5734QV
QT 607(QRQR3K3(4/012345B37(50( 12K33(413P4( 416K 150&@@Q50823P16085;( 6;%807(, @
08K93=;503'(K34P3;15<39/.(F23(6Q508(6;574(R3K3(;80<3K 13 H@BTKEN/(;6KIBA/95;(6;57QQR'
607(QRX(J/(1K361Q301(R512(I(Y(4=9>=K5;(6;57(607([(Y(4875=Q(051KEEB{KEA((;6KIBA/95;(
6;574QQRE07(QRXR3K3(PK813;137(=450: (@BK1975Q312/9459/9(;298K573(607(5Q576B893.(ER3(F#&
PK813;13X(@/7K8A/(;6KJIBA/95;(6;57QQS607(QRHR3K3(;80<3K137(18(123(K3V=54513(BQET34(
607( QRQ =450:( 123( 8P15Q5B37( ;6KJ8755Q573( ;8=PRB1E;B9( R512( 6QQ805=Q( ;298K573( 607(
1K5312/96QHF03.

F23(4/0123454(8>(123( K3V=57BR850803 44+ U'607(QR] (I3:60( R512(12380<3K4580(8>(
587823P1603(607(587823AGA8(123(' (WB0461=K6137(;6KJIBA/95;(6;5XAE'607(QQ[(50(3A;399301(
/53974.( F23(;6KJIBA/95;(6;5TAS'607(QQ[(R3K3(1230(;80<3K137(18( 123(_350K3J( 6@ (
4=343V=3019/(;8=P937(18( Y=1/9(6;31613(18(/5397 (1 ZBBAB(.-" @=1/9(3413KAET'607(QQ\(50(
:887(/5397.(F23(\@318(-" @=1/9(3413KA¢ T'607(QQ\(R3K3(;80<3K137(18(123(K3V=54513(758A508034(
QrUB07(QR] E450:(1K5>9=8K86;315;(6;57'(LK5>9=8K86;315;(602/7K573'(607(6;315;(602/7K573(50(6;31803.(
F23(758A508030¢U'607(QR] (R3K3(123@E6137(18(K3>ER312(128@/7K8A/(6Q5734QQT607(Q/
RQIK34P3;15<39/(18(/5397(123(K3V=54513BQEEBT(QRR(M1595B50:(123(8P15Q5B37(PK818;89'(123(
'K=73(5Q573@QUB07(QRRR3K3(;80;301K6137, 1#)*( '(1230(K34=4P30737(50(75;298K8Q312603'(
>8998R37(J/(67751580(8>(1K5>9=8K86;315;(6;57.(F23(K34=9150:(489=15804(R3K3(415KK37(>8K(?f(28=I
1230(P=K5>537633( (95P8A6B897508034(#(607(U(50(:887(/§3974.
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1. CDMT, NMM
2-butynoic acid N, O-dimethyl TFA, TFAA Q
Cul, tBuLi, THF (o} hydroxylamlne WJ\/U\ Aczo acetone o
- = \ |
EI 78vcton 12h 6 OH 2. tert-butyl acetate, -78vCtort, 3 h X0
LDA, THF 6
3-15 -78 VuC to rt 3-16 3-17
98% 50% (2 steps) 70%
0 2 M NaNO, o) TBSCI o] EDC, HOBt Q
1M H,SO,4 imidazole NH,4CI, EtzN
WLOH e WLOH —_— WLOH AR T ¥ NH,
NH, 0%Ctort, 12 h OH DMF, rt, 3 h TBSO CH,Cly 1t, 3 h TBSO
3-34 3-35 3-36
98% 72% 65%
(0] o (@]
O O o TFA/CH,Cl,
o p-xylene (1:1) NH -0
¥ :
m NP NP P\ sSP
g o TBSO reflux, 1 h meso M 1,48 h ®
3-17 3-20 3-37 lipoxazolidinone B
(3-2)
52% (2 steps)
b.
1. CDMT, NMM

2-butynoic acid N, O-dimethyl TEA, TFAA
Cul, tBuLi, THF \M hydroxylamine O O Aczo acetone
—_— N _ ~
NN 781C 10 rt, 12 h 5 OH 2. tert-butyl acetate, 5 0 )<

-78%Ctort, 3 h

LDA, THF
3-38 -78 VuC tort 3-39 3-40
98% 50% (2 steps) 73%
o 2 M NaNO, o TBSCI 0 EDC, HOBt Q
1M H,SO, imidazole NH é| Et3N
N o M0 s K it mdeny S~
NH, 0%Ctort, 12 h OH DMF, rt, 3 h TBSO CH,Cly rt, 3 h TBSO
3-41 3-42 3-43
99% 73% 70%
O
O O o TFA/CH,Cl,
NH, p xylene _ (1:1) NH O
'S YN = oA
TBSO reflux 1h meso M r, 48 h 5
3-4 3-44 lipoxazolidinone C
(3-3)
41% (2 steps) (

HES<M<'QGR/0123454(89@5P8A6B895750803(#BAIS5PSA6B8957508G3(U.
(

_512(123(061=K69(PK87=;14(50(2607'(R3(431(8=1(18(4/012345B3( 6( HEBE957B0803(
60698:4(1261(267(Q8K3(7HB5S3(PK8P3K 1534.(F23( G53K; JRBBER 95IK6K/(85P8A6B895750803
60698:4(1261(R3K3(PK3<58=49/(4/012345B37(18(PK8J3(123(&*!(8>(123(061=K69(PK87=1RH2BR3<3K(
60698:4(267(P81301569(956J5951534'(50; 9={EEP BB IH5EPD=<'QGCF (

(
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3-44 6 3-45 (% 3-46 6 3-47 6

12

0
\(U\NH u o : 0
(0] \ (0] o NH Y\O/QNH \/\O(QNH
\ 0 s \ 0
3-52 353 | 3.54 (6 3.55 (
/\‘/QO 2 7
NH @MNH ©\/12
NH 0
0
\ O \ 0 \ O o NH
\ O
3-56 ( 357 3-58 ( 3-59

3-60 3-61 3-62 3-63
OMe
N_
0 NH N 0

S5FPD=<)®),5P8A6B895750803(60698:4(PK3<58=49/(4/012345B3@58KL, 33{6J.
(

e[ (



GQGH @;8<IFI'BN'RAWIOKBAFCF@B@<''@YABPI

&50;3(95 18 (SO8RO(K3:6K750:(123(&*!(8>(123(K@BD7(78Q650(8>(1L EEP8A6B8957508034(
R3(7K3R(504P5K61580(>K8Q(803(8>(123(0d¥N 2126 1(R4(PK3<58=49/(4/012345B8FRD=<'QGR
R25;2(267(;8QP6K6J986015Q5;K8J569(6;15<51/(6:65041(Y&&*(607(Y1&(95P8ABB8957508UE((
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lipoxazolidinone A (3-1) 3-57 3-63
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(0] (0] O,
NH O NH O NH O
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3-128 3-129 3-130
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NH O NH O
OJ\/U\,O\/\/\/\/ O)vl\/o\/\o/\/ov

3-131 3-132
O O
NH O NH O
O)\/U\/\/\/\/OMe OM Br
3-133 3-134
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NH O NHB Grubbs II, BCy,Cl NH O
)&/U\/\/\ oA ¢ )VJ\/\A/\
0 N toluene, 80 °C 0 NHBoc
3-122 3-140 3123
68%
o)
NH O TFA
)VJ\/V\/\
o NH, CH,Cly, 1t
3-124
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1. NaH o MeldrumOs acid
(0] THF, 0¥C J\/ EDC DMAP RO
MeOJJ\,Br *HO_R ——————> o OR————> )v

2. NaOH, MeOH CH,Cly, 1t
n 3-141 3-142
86-92% 68-82%
o 1.3-68
NH O toluene
o)\/u\/o\/R - reflux, 1 h
2. TFA/CH,Cl,
3-143 rt, 48 h (
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a.
NH O BBr,
—_—
CH,Cly,
1
3.127 0%Ctort 3-128
65%
b. 1. KOH o MeldrumOs acid
(e} MeOH, 0 %C EDC, DMAP
Br —_— OMe —mmm>»
HO 2. reflux CH,Cly, 1t
3-144
93%
OH O
MeO 1. 3-68, toluene
\/\/\/\)XLO T Lo
—»
SRS 2. TFA/CH,Cl,
- rt, 48 h 3-133
3-145 75%
98%
c.
Q o]
}?ji/ﬁ\/\/\/\/ o >’XNH i
X OMe  ——— )\/u\/\/\/\/Br
© CH,Cl,, S
3-133 0¥Ctort 3-134
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Q&H]! He ¢ HIF ( HIF (
Q&H h?( el ( HIF (
Q&HH Ih ( f( HIf (
Q#HO He ¢ HIF ( HIF (
Q#HR He ¢ HIF ( h?(
Q#HS I[f ( h?2( HIF (
Q&HT h?( e[ ( [ah (
Q~FHU Iff( h?( [ah (
Q&H[! all ( [ah ( IIf (
Q&H\' h?( e[ ( HIF (
Q-QY' f( i HIF (
QrQ3 [( I ( IIf (
Q#QH Hah (- }Yah ( Hah (
Q»QQ h?2( e[ ( HIF (
Q*QS h?( h?( W (
Q-&QT th ( f( HIf (
Q&QU h ( f( I (
Q&Q[' HIF ( h?2( HIF (
Q&Q\ Hah (- }Yah ( HIF (
3F@<KBAF I ( \.a( h?(
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NH O N. CuSOs5H,0 NH O
+ 3
Na ascorbate
O)vl\/\/\\ > 0
X ~ *N-Bn

CH2C|2/H20 (1 1)

3-137 rt, 23 h 3.138
52%
b.
2-methylbutyne
CuSO45H,0
)Ol\/\/\ NaN3 o Na ascorbate 0
" . — M~ N
HO B h,0 HO N3 CH,CIyH,0 (1:1) HO N7

N
reflux, 16 h 3-146 rt, 23 h 3-147 =
77% 89%

OH O O
Meldrum’s acid 1. 3-68, toluene NH O
EDC, DMAP >\(/\',“ N o reflux, 1 h
—_— N=N O ) N —N~’

[e)ge) § — N

CH,Cly, 1t 2. TFA/CH,Cl,
3-148 . 48h 3-139
92% 45% (
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a. HO. ,.OH
OBO

] Br ) NH O O
Sc3 s g=agtedVense

3-63 3-149

Conditions: Pd(PPhg),, K,CO3 DMF, 150 ¥%:C
Pd(PPh3)s, K,CO3 H,O/THF, 80 ¥4C
Pd(OAc),, Na,CO3, H,O/Acetone, 65 ¥4C
Pd(OACc),, Na,CO3, DMF, 150 ¥4C

b. (o)
o [Nj o (o
Br H N\)
conditions ~
N —>— [ %o
3-63 3-150

Conditions: Pd(Cl,)dppf,, NaOtBu, dioxane, 100 ¥.C
Pd(OAc),, DavePhos, Cs,COs3, toluene, 110 ¥%C
Pd(dba),, DavePhos, Cs,COg3, toluene, 110 %C
Cul, L-proline, K,CO3, DMSO, 100 ¥%C
Cu powder, CS,CO3, DMF, 110 ¥%C
KOtBu, TBAB, DMSO, 130 ¥%C (
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< NH, Br/\/O\/\ Br K N \)O
>'2¥NH 0 K,CO3, DMF Qw
0 N W Vi > O X
3-79 3-150 (
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(@)
IzLNH 0 sz)Ni\/ﬁ\/\/\/\/\
)%/u\/\/\/\/\ o
— O //
3-151 3-152
o (@)
’/—)\NH i sz NH\ I
X 0]
— O //
3-153 3-154
(0] (0]
NH O NH O
OW _ OW
BocHN H,N
3-155 3-156
o o)
NH O NH O
O)\/U\/\/\/\/\ OW
3-157 3-158
BnO HO
(0] o
JNH (0] r%NH 0
NS NS
Bo © Meg O
3-159 3-160
O (0]
NH O NH O
OJVW O)%)j\/\/\/\/\
3-161 3-162
FsC Br (
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73PK813;137(607(;/;95B37(18(/5397(123(734BRBBBI5 75080 HEB<M<' QG >S(F 23(69S/9LSX(

QP SHDB07(6K/AQPSQ QB SROT3K5<615<34(8>(12343(60698:4( RILITLZ0(Y$U(6446/4(6:65041(
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0 2 M NaNO, O TBSCI o) EDC, HOBt o)
1 M H,SO imidazole
R/\HLOH 4} R/\‘)LOH Mo - R/\HLOH EtzN, NH4CI R/\‘)LNHz
NH, 0%Ctort, 12 h OH DMF, 1t, 3 h TBSO CH,Cly, 1t, 3 h TBSO
3-163 3-164 3-165
97-99% 71-75% 52-54%
OH O
= N 0
- = ~
R= %~ RO= NN\ o 3-166 o)<
J\MRO toluene
R= N X
E& RO = ‘z“‘ K 0 - reflux, 1 h
3-167 2. TFAICH,Cl,
r, 48 h (
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NH O N; CuS0O;45H,0 NH O
~ + Na ascorbate
(6] s %@» e} NS

V4 : N °
) : CH,Cly/H,0 (1:1) o\ )
3-152 3-168 i, 23 h N‘N 3-169
Bn
b.
o O
N CuSO,5H,0 N
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