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Ac : Acetyl

Ar : Aryl

AZM : Azithromycin

Boc : -Butoxycarbonyl

Bu : Butyl

CAM : Clarithromycin

CLDM : Clindamycin

DCC : N,N'-Dicyclohexylcarbodiimide
DCM : Dichloromethane

de : Diastereomeric excess

DEAD : Diethyl azodicarboxylate

DMAP : N,N-Dimethyl-4-aminopyridine
DMF : N,N-Dimethylformamide

EDC : 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide
EM : Erythromycin

ESI : Electrospray ionization

Et : Ethyl

FAB : Fast atom bombardment

HMDS : 1,1,1,3,3,3-Hexamethyldisilazane
HOBt : 1-Hydroxybenzotriazole

HRMS : High resolution mass spectrometry

IR : Infrared spectroscopy



LCM : Lincomycin

Me : Methyl

MIC : Minimum inhibitory concentration
MS : Mass spectrometry

Ms : Methanesulfonyl

MTL : Methyl a-thiolincosaminide
mp : Melting point

NMR : Nuclear magnetic resonance
Pd : Palladium

Ph : Phenyl

Pr : Propyl

RNA : Ribonucleic acid

rt : Room temperature

TEA : Triethylamine

TFA : Trifluoroacetic acid

TEL : Telithromycin

TLC : Thin layer chromatography
THF : Tetrahydrofuran

TMS : Trimethylsilyl
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v 7 a7 A RRYUVEWEIL, FRAEISEIRFIEE LCTAEMTH Y | BR LEE
WHRTHLZ LMD, INKHAWDLNTE L, v~ 7 u T A FREVEWEIZ, ME )RV —
ISR L, X o0 AR EILET S 2 LICk W PIEEE 2 BT 5, BISEREIL A
<O 7T LBME. 7T SRMEERE W, BEIRE, B 2 Vi), 7T LERMERE (1
YINTWE RRIE) offt, v A a7 T A~ Avu~—% UV ryFT 7T
VT~V ang F— {EMEICHRE R, R EEER~ 7 0T 4 NRIVEDE
LTI M BRDOZ 7Y Ar~A v (CAM), 15 BROT YA~ A 27 (AZM)
MWHY, ZNHEREHE L CHEESh Eifishizo) 2r~of 2 2? (EM) L0k
EHIZ LGOI EARIUVENE TH D (Figure 1), L L, v7 174 FRHAEY
ERRFIZEV IR Hnbnicicd, TE, ~ 7 v 7 A REE 2 @ R S Fuis
IRERE BB E oo TV D, KRS, FERERRGYE O EE 2K T dH 2 Ml R EKE
(Streptococcus pneumoniae) DMMHAGITIRAITH Y | AFUTI T, 2003 4225 2005
HICERIR B S VTR ERE D 5 b~ 27 v T A4 RIEMREKE X 70%% L 5 & @i

ENTVABHY,

R = H: Erythromycin (EM) Azithromycin (AZM)
R = Me: Clarithromycin (CAM)

Figure 1. &R~ 7 07 A4 RRHUAEDE
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HoNTWD, AFT7—BHRMMMEIL, emBInF OB 5 AF T —BIZ KD IEHE
DYRY—=LNAFMMEEIND Z & Ttz md, FEAPEHRMTEIL. mefBInT0 5
FeHLG L FANPEH A 7N L0 AN A E RSN T 5 Z & Tt b3 %, A FT7—8
RURPELZ I, PR EICEER T 5 2 L TAF 7 — BB E S Ak EMmE & | #1C
AF T —EPRRBL TV D EEICE L USRI E RS TFET 5, CAMSCAZMIT
SEAN e R I 2 BRI (63~ 2 PUETEPE I8 < . A T 7 — BB A 28 BR 2 L2 1 3 A7)
Th D,

MHEE IS BRI 7R~ v T4 RERIT 5720, 2 < OFEIRG TR R S 11,
3N RRTHDT M TA REMEND 14 BRR~70T7A4 KOT U An~vA?
(TEL) 7% 2003 #EICAAT R &Nz, L L. TELIZEERFEE S/ EHE S,
2012 AECRFEFIL E 2572, 7 b T A RIZiE., cethromycin'®, solithromycin'',
nafithromycin“Z 234 STV A2, TR E TICTELLIAE T R &b &idian
(Figure 2), =i H>"ME, 2D OMmMMEEICED T 7 F U BRICERFT2H7 5 16
BETHIA F2®E L TWDHR, MIEERETH Y | BRIRERBRICA > T2y, BFRREL

Tl MPEREREICA R TR EEDE WHFEEN B TEE I TV D
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Solithromycin Nafithromycin
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Figure 3 (ZV v a~A YV REWECTHL Y v a~vA P (LCM), 7 ) v X ~A
U (CLDM) %R LTz, Vra~A Y RAEWE I~ 7 v T4 RRPUVEWE & [FH
RIS, HIE D R Y — LD 508 7=y MIFEA L, 7 F NHOMEZET S Z &
W2k, XTI EAEKERET D, LCMIStreptomyces lincolnensis® —IRANHFEY) &
L CHEES 1, CLDMIZ, LCMOALZEER S Al S 7= FLE S CLCMOC-7 (LI 5H
J 7N SELE THEA LT 5D, CLDMIZLCM & bhilg LRWLETIE A2 A LTV D53, A

F 7 —BRIMPED R ERE T TH D,

Lincomycin (LCM): R= —OH
Clindamycin (CLDM): R = -:uCl

Figure 3. V> a~ A o U RAEWE

Yonath & '} USSteitz & "*1T & 5 A RX M SRR EAENTIZ KX 0 . CLDM O FE e A0 AAF
FEBALIE . CLDMOER /3 KEREL & 50SH 7 == F H10> 23S rRNAD 2058 /17 K T} 2059
N7 T =V TH D EPRRIN TS, 23S tRNAD 2058 (i} TN 2059 L7 7 =
FIEIZ.EMO T X PR O BN CTH & 0 | A F 7 —BRIMHER R ERE T,
2058 N7 T =UERIE EOT I VKR AF T —BIL IV I ATFMEEND Z LITED
~ 774 ROFRERENMHRT D, Lo T, v/ 174 RRYUEWE L LMo AFER
WAL EAET DY ravA Y RPUEWEIZATF T —EBRMEREICH L, v 7 27 A RR

PUEWE & R X2 7~ T, —H T, Uy a~vA v RUEDEITIERPEHRE O %



BaIh E T T mefBIn T & AT DM REKE TR L CRWHIEREIE 2R3, 72,
~ 774 RRIUEWE L L, CLDMIZ, fffigo > 27 v AP450 (CYP3A4) %[
FETAUFHEENEMTH D720 FRRIRE = X FTOAEERIfF S LD, I
CLDMIFBERIES Mtk L o Y ER BRI IS IV T, BHREA LG T2 L ol b b
%",

T, Vra~A v RUAEMEOILFHERMICL Y, ~ 7 v T4 RiEMRERE (S
pneumoniae) \ZHIMEEZ R EARIUEME AT 2 2 L 2MROAME Lz, erm

R E2AT HMEEICHEEEEZ R T Y v a~vl v UBER e AT e nTEn
.~ u T4 FREEME LD bARRERE R LEZOND, B—ENDLE =
BT, M SN TV SEEE X SRS s, MEiErEmE 2 TEM L. LCM 0
fERAL & LT C-7T LA i8R L, EHUEERR Uik L7, BUE T, T2 2 PiEEE

IR A BB, C-7 LISz C-6 M EHFE D EE b 2D 7= (Figure 4)

Me\/’w,

Figure 4. AMFEICBIT DY v a~ A o U aFaRoE
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THEY ., EHRIMEEYMORGICEEREKRZH > T Z ERP LIS TN D
AT, ZAVE TR OB EM BTG MR TR o722 L & K< —F LT
W5, —J7 T, CTNCERIE, BUKIRZERN S D Z EDBRINTN D, HERF~D
BUFNMEIR T X D MO 6  FEANH 7= 7o A0 EAER &2 FER T 2 ik 21 592 2 &
THFMEZ E O, PLETEEAZRIE T2 HERH 5, BlziX, CAMSAZMO FEE 72 0.
TEFIERALIE B A A >V EMHER S FEI O 2058 J T8 2059 i 7 5 = iR HEff i ch '™ 18
TELIZ. RAA U VIZMZ, ALFEMICEVBEALTAT o T V= LVER AL IO
752 fLT T = BRSBTS B EER"T 5 2 & T MPERZRERE IS L CHURETE A
79, CLDM®DC-7 (78 &4 5 B/KHI 72 22 [IE . MBI 2 Hre s M 4 (5]
W DI e BRIENTFET D AReEEZ R L TS, 2 E THE SN THAHLCMD
C-7 NLFEARITPUBETEVEDS SR 29 2 7> E I ITMERF S A M AR LT %, FAE
IHNETOWREICE W CTHIREE SR L 72C-7 712 SECE Tt 38R T 23 @ L 7=
(78)-thioBFH IR 2NHFE L E 2 7=, ZO7S)-thioMFFHIKOMER 7L v . C-7 1 JE

WOBOK RIS BRI A MET 5 Z L1280 | tRNA L ORI 72 728 BAEH 2 {4

M4 22 ET, ermBlav 203 DM HPEIEVEZ R T OTIERO N EE X T,



I OR3ALEIRT BTV o d, REFANRL, BERBKMEZA LTS Z &5
5. PlEEORIELAICBWT, LIFULIFHWs N #ETH D (Figure 5), B 21X,
BAANASNXRLEADT ENR LY a2 —F /B 20T 770 % P ROT X/
7V av RRTE NI I~ VUFER THO LN TV D, Zhbixyrath e
TR DIERBEFZA L T A8 LA O BRI L X0 NZ /R S 5
ZENDL, TEFVUERBELCMOC-T ZEAT 5 Z & A FHE LT, BARMIZIX, Figure
6 T/ X 91T, azetidin-3-yl-thioJ& % C-7 (L IZSELE CEA L-FHEAERTH D, o, A
ICEMIT BEF VR EOBRFFLZEMT 52 IR, LD A X BUKMHES
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OH HN Y HN%O
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LCM®DC-7 (LI RELE CHEEIE T 25653 2661, CLDM & KEZHE & DSN2 i
(Z XD AT DBIRHE STV DPH SO HBIIER 5TV 2, Bannister 5%
X, LOMEVFE LI v ET AT A —ADLSROAHREHRE L TWD, L
L. AHEX, LCM&E Y 8 TRAZET 5 LIC, MdERIL, OFA4A 78 F— L EiX
B FAT L =NVTROND, FAT, DRANSHER G2 ED S0, LCM KD 2
TRTHELND 23 4-tris-O-(trimethylsilyl)lincomycin (1-1) ®*Z{EH+T 5 2L L L=

(Scheme 1-1), (LAY 1-1 D 7 kg% A 2 v Z k=L L 12 ([ZFHE L7,
t-butyl 4-mercaptoazetidine-1-carboxamide & @ S\2 I XV . 7 fLICSE & C
1-Boc-azetidin-3-yl-thioJ& 2 9% 1-3 ZIUHE 48% THiz, ~U AF AT UL (TMS)
K UBockDFREIZED 1-4 ~EFEL, TETF VP VRORHRGE T LICEWREEZ 6T 5
FHERAROT D, KEEIEE O L7 1-5 ~EU 2, N-7 LS LR 1-6a~1-6¢l 3,
EEW1-5 &7 7 ) VIRFHEARDOINIE D%, TMSEZRET 2 Z & TEM LT, £
o, TERFVUVRICHERMG LIEHER 1-7a~1-7d13, (LEW 15 LTV —nT
A R L DOSNASGZ R THR LTz, 7 L 7B EARST 2 FehE(k 1-8a~1-8elz D\

TE, ST 5870 FEDORISE DGR,



LCM

OR!
11:R=H g

° l—_> 1-22.R=Ms

1-3: R'=TMs, R2=Boc  gp
e ' ,
L e R, RZ=H —

(6]
MJL .
Me\///,, O Me 5;)
I T

Me

OH
1-6a: R3 = OMe
9 1-6b: R3 = NMe,
1-6¢: R3 = morpholin-4-yl

0]

e
LN O Me sp

7

Me  h.)

o
HO 1SMe
HO  ©OH
1-7a: Ar= 2-N02-pheny| 1-8a: R* = NMe,
1-7b: Ar = 4-NO,-phenyl 1-8b: R* = piperidin-1-yl
h l—_> 1-7¢: Ar = 4-NH,_phenyl 1-8¢c: R* = morpholin-4-yl
1-7d: Ar = 1,3-benzoxazol-2-yl 1-8d: R* = phenyl

1-8e: R4 = 2-N02_pheny|

Reagents: (a) TMSCI, HMDS, pyridine, rt, 95%; (b) 6 N AcOH, MeOH, rt, 88%; (c) MsCl, TEA, CHCIj, rt, 93%;
(d) t-butyl 3-mercaptoazetidine-1-carboxylate, K2CO3, DMF, 80°C, 48%; (e) 1 N HCI/AcOEt, MeOH, rt, then
TFA, rt, 73%; (f) XAr, TEA, DMF; (g) 1 N HCI, MeOH; (h) Hz. Pd/C, MeOH, 64%; (i) CH,CHCOR?®, EtOH; (j)
R*coOCI, DMAP, TEA, CHCI3; Yield of 1-6a, 1-6b and 1-6¢: 74%, 74% and 70% (2 steps); Yield of 1-7a, 1-7b
and 1-7d: 57%, 56% and 99%: Yield of 1-8a, 1-8b, 1-8¢c, 1-8d and 1-8e: 70%, 23%, 70%, 67% and 72%.

Scheme 1-1.LCM @D C-7TNZ T BF VU BREZ2 BT HH8EKO G - 1



Reagents: (a) 3-(4,5-dihydrothiazol-2-yl)azetidine-1-thiol hydrochloride, K2COz, DMF, 80°C; (b)
1N HCI/AcOEt, MeOH, rt, 47% in 2 steps.

Scheme 1-2. LCM @ C-7Z T BF VU BEZ AT HFHEARDAERK - 2

C-7TPEICT ERR A LRI CAEEAZ AT S 19 |3, 122 12 L. 5T b5F A4 — L&A

FRIZE AL, TMS KA E LA L7 (Scheme 1-2),

WA PUBETEME DTG 21T - 7o, FEMICHE A L7 Btk & 2 O FRF{%% Table 1-1 12537
FT- B FEIE i EKE (Streptococcus pneumoniae) . A BERR A L > VBRI (Streptococcus
pyogenes) . A > 7Y E (Haemophilus influenzae) T 5, A REFRILME L > Y ERE
1T, IR SR ORRE TH Y IBIRIC~ 7 0 T4 FREEMENMER Sh 554
b b, Flo, A TN WL, IREREE & RIERIZ IR S ORKYYIE | B2 7099 LA
ThD, MREKELD A AL OV EREIL S T DR THY , A 7z F
L7 T LRMETH D, 77 LEMEREIE, MREOIMINZEN—E DT F K7 U %
VIBERELTWD, —J5, 7T AREEIZ, BT TF R I U EOIMANT Y R R
JE TR S NN DL TV D, LR OARG THW 2 PLETENEZ 7”7 Table 1 O
PR & IS OV TS RERIE b O OR LTz, B2, Streptococcus pneumoniae #5 1%
AF T —EBWED ermB BT A2 AT 2MREKEZEWT 5, E£72. Streptococcus

pneumoniae #6 | X A F 7 —ERIHIED ermB B AsT & FHIBEHME D mefE BAs T DM

10



TaEATOMREKEZER L. @ EICIPE U7t R ERE T 5,

Test organism

Characteristics

HUEETE Mt Tabler TOFE R

Test organism

Characteristics

Streptococcus pneumoniae DP1 Typel [susceptible S. pneumoniae #1 |s
Streptococcus pneumoniae #2 susceptible S. pneumoniae #2 |s
Streptococcus pneumoniae #3 susceptible S. pneumoniae #3 |s
Streptococcus pneumoniae #4 ermB methylase (constitutive resistant) |S. pneumoniae #4 |ermB (c)
Streptococcus pneumoniae #5 ermB methylase (constitutive resistant) |S. pneumoniae #5 |ermB (c)

Streptococcus pneumoniae #6

ermB methylase (constitutive resistant)

+ mefE efflux

S. pneumoniae #6

ermB (c) + mefE

Streptococcus pneumoniae #7 ermB methylase (inducible resistant) S. pneumoniae #7 |ermB (i)
Streptococcus pneumoniae #8 ermB methylase (inducible resistant) S. pneumoniae #8 |ermB (i)
Streptococcus pneumoniae #9 mefE efflux S. pneumoniae #9 |mefE
Streptococcus pneumoniae #10 mefE efflux S. pneumoniae #10 |mefE
Streptococcus pyogenes Cook susceptible S. pyogenes #1 s
Streptococcus pyogenes #2 ermB methylase (constitutive resistant) |S. pyogenes #2 ermB (c)
Streptococcus pyogenes #3 mefE efflux S. pyogenes #3 mefE

Haemophilus influenzae #1 susceptible H. influenzae #1 s
Haemophilus influenzae #2 susceptible H. influenzae #2 s
Haemophilus influenzae #3 susceptible H. influenzae #3 s

Table 1-1.
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N-IEE AR 1-4 38 JOY N-7 0 F LK 1-6a~1-6¢ DHUE TG A fie/ N 58 B LI R
(minimum inhibitory concentration, MIC) T7<d (Table 1-2), {bEW 1-4 1%, 7T LB
PR L, LCM & RS 0fiEEEZ 7R LT, N-7 /L% UK 1-6a~1-6¢ (2D T H

R EPIEIEMHIIZ LT T, ALEW 1-4 L RROFRERTH - 72,

R =
H A/\g/NMez
MIC (ug/mL)

Test organism Characteristcs LCM  CLDM 14 1-6a 1-6b 1-6¢
S. pneumoniae #1 s 1 0.13 1 0.5 0.5 0.25
S. pneumoniae #2 s 1 0.13 1 1 1 0.5
S. pneumoniae #3 s 1 0.13 0.5 0.5 0.5 0.25
S. pneumoniae #4  ermB (c) >128 >128 >128 >128 >128 >128
S. pneumoniae #5 ermB (c) >128 >128 >128 >128 128 >128
S. pneumoniae #6  ermB (c) + mefE  >128 >128 >128 >128 >128 >128
S. pneumoniae #7  ermB (i) >128 >128 128 >128 64 128
S. pneumoniae #8 ermB (i) >128 >128 >128 >128 >128 128
S. pneumoniae #9  mefE 1 0.13 0.5 0.5 0.5 0.5
S. pneumoniae #10 mefE 1 0.13 0.5 ND ND 0.5
S. pyogenes #1 s 0.13 0.13 0.5 0.5 0.25 0.25
S. pyogenes #2 ermB (c) >128 >128 >128 >128 64 128
S. pyogenes #3 mefE 0.25 0.13 0.5 0.5 0.5 0.25
H. influenzae #1 s 8 8 >128 64 16 32
H. influenzae #2 s 16 8 128 32 64 64
H. influenzae #3 s 16 32 >128 128 128 128

a) Not determined

Table 1-2. LCM D 7Ll 7 B F Vo BA AT AFHEROBIEEME - 1
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WIZ, TRF VB EOERIFFIT, FERENEL LZFFEAROPUREIEEZ Table
131273, 7TEFVUVRICHEERMES LICFHEMR 1-7a~1-7d 1X, 1-7¢ #FR T
DALEW T MDD 7T NGYEE K O mef BAn T % A D MEM &R EKE 2% L, CLDM
F V0 BOWHIETEMEZ R LTz, (EE# 1270 XDV 1-7d (I22W T, erm BiaF 26T 21
PERRERBEICRT L b 55V RN DETEEEZ R Lic, 7T EXRALFECMHEZ AT 5 19

. 77 LRI LT, 1-7b & RRRDFIE A7 MV AR LTz,

v
T, o

R= H
MIC (ug/mL)

Test organism Characteristics LCM CLDM 14 1-7a 1-7b 1-7¢ 1-7d 1-9
S. pneumoniae #1 ] 1 0.13 1 0.03 0.03 0.13 0.03 0.03
S. pneumoniae #2 s 1 0.13 1 0.06 0.03 0.13 0.06 0.06
S. pneumoniae #3 s 1 0.13 0.5 0.03 0.015 0.13 0.03 0.06
S. pneumoniae #4 ermB (c) >128 >128 >128 128 128 >128 64 64
S. pneumoniae #5 ermB (c) >128 >128 >128 128 64 128 32 32
S. pneumoniae #6 ermB (c) + mefE  >128 >128 >128 >128 128 >128 64 128
S. pneumoniae #7 ermB (i) >128 >128 128 128 32 16 16 32
S. pneumoniae #8 ermB (i) >128 >128 >128 64 32 16 16 64
S. pneumoniae #9 mefE 1 0.13 0.5 0.03 0.03 0.13 0.06 0.03
S. pneumoniae #10  mefE 1 0.13 0.5 0.03 0.03 0.13 0.06 0.06
S. pyogenes #1 s 0.13 0.13 0.5 <0.008 0.015 0.13 0.03 0.06
S. pyogenes #2 ermB (c) >128 >128 >128 32 16 64 16 32
S. pyogenes #3 mefE 0.25 0.13 0.5 0.03 0.015 0.13 0.03 0.13
H. influenzae #1 s 8 8 >128 64 64 64 32 16
H. influenzae #2 s 16 8 128 32 16 16 16 8
H. influenzae #3 s 16 32 >128 128 64 64 64 16

Table 1-3.LCM @ THLIZ T BF P UBE AT D5

13
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72 RERER, U L7 AEEROBIFAETETEZ Table 1-4 1287, 7 2 NEBE(K 1-8d.

1-8¢ ©. 1-7b

L RSEOPIEEEZ R L, 612, 7 LT HEEER 1-8b, 1-8¢ 13,

erm BAGT 2 AT DIPEMRERE K O A BEERMME L > EREISH L. 1-7b KD H RV

PUETEMEZ R LTz, 1-8b 13, 77 ABGPERICHA L&A BWOITETEMEZ 7R L, 1-8¢

X, A 7L YEICK L CLDM XV W FLETEM 2R LT,

e

o

R =
| .SMe | . @ NQ/Q
OH /\g/ /\g/ NO,
MIC (ug/mL)
Test organism Characteristics LCM CLDM 1-8a 1-8b 1-8c 1-8d 1-8e
S. pneumoniae #1 s 1 0.13 0.13 0.015 0.13 0.06 0.06
S. pneumoniae #2 s 1 0.13 0.25 0.03 0.13 0.13 0.06
S. pneumoniae #3 s 1 0.13 0.25 0.03 0.13 0.06 0.06
S. pneumoniae #4  ermB (c) >128 >128 128 32 16 32 128
S. pneumoniae #5  ermB (c) >128 >128 128 8 8 16 64
S. pneumoniae #6  ermB (c) + mefE  >128 >128 >128 32 16 128 >128
S. pneumoniae #7  ermB (i) >128 >128 64 4 8 8 32
S. pneumoniae #8  ermB (i) >128 >128 64 8 ND 32 32
S. pneumoniae #9  mefE 1 0.13 0.25 0.03 0.13 0.06 0.06
S. pneumoniae #10 mefE 1 0.13 0.25 0.03 0.13 ND 0.13
S. pyogenes #1 s 0.13 0.13 0.25 0.015 0.13 0.06 0.06
S. pyogenes #2 ermB (c) >128 >128 32 8 4 16 64
S. pyogenes #3 mefE 0.25 0.13 0.25 0.03 0.13 0.13 0.13
H. influenzae #1 s 8 8 32 8 4 32 64
H. influenzae #2 s 16 8 32 8 8 16 32
H. influenzae #3 S 16 32 64 32 16 64 128

a) Not determined

Table 1-4. LCM @ 7Tl T7 BF VL BAH T A S KO FHETE -3

N-EBE K 1-4 35 L OV N-7 L F UK 1-6a~1-6¢ DHLETEMEIZ. 7T LBMEE TR L.

LCM ¢ [RIEOPHEEMICE E-7-— T, 7EBF U EOT I 7 FKITHOWTHEM

14



A S, BUKMEZEOTEERT IV A~EHR LT 1-7a~1-7d °, 7 FU LT
TUFHEARIZZE A L T2 1-8a~1-8e TEMANTHIETEIEDITRAGRD bz, Z OMmIE

F—Hi Tl 7 CT AL ORENHAK TH D Z LnbailTcE 5, (LG 1-8b &
O 1-8¢ D erm WAL T2 A 2 MMM RERE 63 2 HUETE T, — oo 1 sl i i
RERFEITHR Ui IRWPTIETEEZ R LT2 2 &b C-7T L0 S BLE CThit s8R 723 EHL L
T2 2O OFFERD . erm BALT 2 AT D MMEMRERE O FARICA LR EAEETH D

LR ST,
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B (1)T-TAFVT(5-T 2 =3 AT T OT =2 A NF ) vaw S

VHEARDOA R & PUETETE

3

FH ALEW 2 EFHERT VA O NT

INFETICEAIT, F—ETRRTEF U UHBEROMIC, 134-F 77—
Bia AT 5t 2 (Figure 7) ITRFE SN HLCMOC-T MASHREIR 12 LFE 2 D7
BT HFHEREHE LZY, (LAY 213, CAMRRAZMAHLETEE 2 7R & 72 VR
MHPENT R ER R 126 LT H I8V B HUETEYEZ 7R (Table 2-1), FAIE, LA 2 DA
F 7 — B R R S 2 UL, U AR Y — A SHHEEH AR SN 5C-7 AL
MISHREG DN B U BRE Sy & it 2 2 LI K VIEMATRETH D & B 2 HEIRG K

ZRRG L7z,

Figure 7. {L&W) 2 DS
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MIC (pg/mL)

Test organism Characteristcs CAM AZM  LCM CLDM 2
S. pneumoniae #1 s 0.03 0.06 1 0.13 0.13
S. pneumoniae #2 s 0.03 0.03 1 0.13 0.06
S. pneumoniae #3 s 0.015 0.03 0.25 0.13 0.06
S. pneumoniae #4  ermB (c) >128 >128 >128 >128 64
S. pneumoniae #5  ermB (c) >128 >128 >128 >128 32
S. pneumoniae #6  ermB (¢) + mefE.  >128 >128 >128 >128 128
S. pneumoniae #7  ermB (i) >128 >128 128 >128 16
S. pneumoniae #8  ermB (i) >128 >128 128 >128 16
S. pneumoniae #9  mefE 0.5 0.5 1 0.13 0.06
S. pneumoniae #10 mefE 0.5 0.5 1 0.13 0.06
S. pyogenes #1 s 0.015 0.06 0.13 0.13 0.06
S. pyogenes #2 ermB (¢) >128 >128 >128 >128 4
S. pyogenes #3 mefE 8 8 0.25 0.13 0.13
H. influenzae #1 s 2 0.25 8 8 16
H. influenzae #2 s 4 1 16 8 16
H. influenzae #3 s 8 2 16 32 64

Table 2-1. {L&% 2 OHUETEME:
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o (19-7-6-7 UV —N-184-F T TV — -2 A NVFH)T-FTAFV vavA

¥R O G & HUETE

& 2 OFFERERIE —BETHHA LTAEAW 1-1 L xtisd b F A — 1 D yesE
PO &Y, BRYOEHE 2 C-7 (LIZSECE CE AT H 2 & TiER L7z (Scheme 2-1),
ARFEZALE 1-1 1V 2 TR THFERPEOLND Z L 6, IEFITHRN2FHERE

FRAAFIRE TS %,

11 2-1~2-20
— s
2-1:R= 24:R=}_® 2-5:R=§—@
O,N
o 2 Me
yN
2-6:R=§—@ 2.9:'R= @NOZ 2-10:R = F&N
O,N HN cl
211R—}—2§V 2-14:R—;_© 2415: R—}_©
N-N o
Me Me—8-° NC
2-16:R—@ 2-19:R—@ 2-20: R—}_©

Reagents: (a) ArSH, DEAD, PPh, THF, rt; (b) 1N HCI, MeOH, rt, 9% (2-1), 11% (2-2), 37% (2-3), 48% (2-4), 17% (2-5),
38% (2-6), 54% (2-7), 41% (2-8), 33% (2-9), 35% (2-10), 18% (2-11) 65% (2-12), 59% (2-13) 22% (2-14), 34% (2-15),
22% (2-16) 48% (2-17) 44% (2-18) 32% (2-19), 32% (2-20),

Scheme 2-1. LCM O C-I WL TF T o T V=B E AT HHEEROE/ - 1

LB 1-1 Z WIS SE RS TFHERO G URB 2 2R e 2 LT, FEFITHH
ToH D)3, 5-phenyl-1,3,4-thiadiazol-2-yl-thiolEfx AR L LAY 1-1 & OWIER ST, B &
TDHANT 4 RIEOM, < DGE, 77 V) — VB 2 OERIF 2 i LT-EIA

IS CTe, £iz, —EOFA—/VIHIESUSTHHD AL T 4 R b2 7piho 127
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D, AL ANVRZVR 121K L IS T, A V2SS ED 2 LTk -
T, ANVT 4 RIEEGR LT, iz, BIOALT ¢ FKOGRIESE LT, ki 12 &
D E L7-CT MLIiCSEE CF A —VEEAET D 224 L
2-chloro-5-phenyl-1,3,4-thiadoazole iz K & DSNATSUGIZ K> THERMAARETH - 7=,
Scheme 2-2 (ZBAESUG LN TEHRL L 2B EAZ RS, (LEW 2-23 13 A X AR =)L
K12 LT A= VORIEND, 2225 13T A —E 2-24 LT A4 REDRUSIZ LY Gk
L7z, LB 2225 1%, = AT NVENKGIRE L%, TUoE=7, YATFAT I L

BTAHILT, FNENT I MK 2-26, 227 \[ZFE L=, LAWY 2-7~2-9 D=} o

PEIL L, 7=V 1K 2-28~2-30 &Rk LT,

2:26:R=H H
2-27: R= Me

2-7: R = 0-NO,Ph 2-28: R = 0-NH,Ph
2-8: R = m-NO,Ph 2-29: R = m-NH,Ph
2-9: R = p-NO,Ph 2-30: R = p-NH,Ph

Reagents: (a) 5-(2-aminopyridin-3-yl)-1,3,4-thiadiazole-2-thiol, K2CO3, DMF; (b) TN HCI, MeOH, 9% in 2 steps; (c) KSAc, DMF; (d)
2N HCI, MeOH; (e) NaOMe, MeOH; g) Methyl 2-(5-chloro-1,3,4-thiadiazol- 2y|)benzoate NaHMDS, DMF, (77%); (g) 2N NaOH,
MeOH; (h) NH; for 2-26, HNMe, for 2-27, EDC-| HCI HOB, DMF 44% (2 26) 43% (2 27) in 2 steps; ()SnCIZ, NaBH,, EtOH, 33% (2-
28) 24% (2-29), 33% (2-30),

Scheme 2-2. LCM @D C-7 il F 7 V7V — VB A AT AHERO LK - 2
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FT. LAY 2 OB VB MO G FERITAEW LSRR DO HUETEVE A Table 2-2
(2T, BB 2-1 1%, 2 EHER L, BAICHIRIEENMED o To, ARERD G HEBR

I i & P E LTz, BV O VBRI LR TR, 2-8 ) Uik 22 L 3-
B U UK 2-3 13 ermB 8IS E2 AT DMPERMRERE ) L, 2 & A% OFEIEMEZ =

L7edy, — 7T 4-E ) DR 2-4 13, 06 DR EKE I3 2 PuEiE IR T L7z,

F = UK 2-5 R ONT T =)UR 2-6 1. BREREIC L ClE. 2 & RS OFETEM 2R
L7=2. ermBBIn 289 5 A BRRMIEL UV EREIZRT L CiE, 2 X9 & 590V HLETNE

Par LT, LEDORERNG, N8B VR HEE CTh 5 & ftmmfd T 72,

Me\/,

0
0

YA
T

MIC (ng/mL)
Test organism Characteristics 2-1 2-2 2-3 2-4 2-5 2-6 2 CLDM

S. pneumoniae #1 s 0.5 0.06 0.06 0.06 0.06 0.03 0.13 0.13
S. pneumoniae #2 s 0.5 0.06 0.06 0.13 0.06 0.03 0.06 0.13
S. pneumoniae #3 s 0.5 0.06 0.03 0.06 0.06 0.03 0.06 0.13
S. pneumoniae #4  ermB (c) 64 8 32 >64 16 32 64 >128
S. pneumoniae #5 ermB (c) 64 16 32 >64 64 128 32 >128
S. pneumoniae #6  ermB (c) + mefE 64 128 64 >64 128 128 128 >128
S. pneumoniae #7  ermB (i) 64 32 32 64 32 32 16 >128
S. pneumoniae #8  ermB (i) 64 32 32 64 64 32 16 >128
S. pneumoniae #9  mefE 0.25 0.06 0.03 0.06 0.06 0.03 0.06 0.13
S. pneumoniae #10 mefE 0.5 0.06 0.03 0.06 0.06 0.03 0.06 0.13
S. pyogenes #1 ] 0.5 0.03 0.03 0.03 0.06 0.03 0.06 0.13
S. pyogenes #2 ermB (c) 32 4 16 16 16 16 4 >128
S. pyogenes #3 mefE 0.5 0.13 4 0.13 0.06 0.06 0.13 0.13
H. influenzae #1 ] 128 16 16 16 32 32 16 8

H. influenzae #2 S 32 8 16 8 16 16 16 8

H. influenzae #3 ] 128 64 64 64 128 >128 64 32

20
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WIZ, NP UBREICEHREAEAT L2 L2 RIS, £, KR EHRALE 2 A

THH, = hukk R BT OB EFH G R L7 (Table 2-3) , € DR,

7
= heELOT I 2 EE IV MICEIEZ 6T 578K (2-7, 2-28) (X, 2 Lkt

B LT ermB BInT 2 AT DMPEMRERE 26 L, B 62O lwEiEEZ R Lz, [

FEIZ A Z DS B A AT 558K (2-8, 2-29) OHIEEME S O TR S =208,

F ML E GG T, — T, NTINIEBRLELZH T 58K IE. emB B 1%

A HFEMIT LTIE2 L FAFEOTETEIETH > 1203, mefE BT A3 DML

REREG T DPETIETEITER L7z, — 5T, = b gk 7 X/ ROBEHREALEIL, ermB

Bl 2A9 25 ABRMIYE L Y EREOFIRIENEC, /hERBE G2 o7, UL

DFERING . AV MLOEWRD RE T 5 &l Lz,

R= NH,

el e
SRR ST S

Me .,

N__R
OMes>\l

MIC (ug/mL)
Test organism Characteristics 2-7 2-8 2-9 2-28 2-29 2-30 2 CLDM

S. pneumoniae #1 ] 0.06 0.06 0.13 0.13 0.06 0.03 0.13 0.13
S. pneumoniae #2 ] 0.06 0.13 0.13 0.13 0.06 0.06 0.06 0.13
S. pneumoniae #3 s 0.13 0.06 0.03 0.03 0.03 0.03 0.06 0.13
S. pneumoniae #4 ermB (c) 4 16 32 8 16 16 64 >128
S. pneumoniae #5 ermB (c) 8 16 64 8 16 64 32 >128
S. pneumoniae #6 ermB (c) + mefE 64 64 128 32 128 128 128 >128
S. pneumoniae #7 ermB (1) 4 8 16 4 16 16 16 >128
S. pneumoniae #8 ermB (i) 4 8 16 4 16 32 16 >128
S. pneumoniae #9 mefE 0.06 0.13 0.015 0.03 0.06 0.015 0.06 0.13
S. pneumoniae #10  mefE 0.06 0.13 0.06 0.13 0.06 0.008 0.06 0.13
S. pyogenes #1 s 0.06 0.13 0.13 0.13 0.06 0.03 0.06 0.13
S. pyogenes #2 ermB (c) 4 8 8 4 8 8 4 >128
S. pyogenes #3 mefE 0.13 0.13 0.06 0.13 0.06 0.03 0.13 0.13
H. influenzae #1 s 16 32 8 16 32 16 16 8

H. influenzae #2 ] 8 8 4 8 8 8 16 8

H. influenzae #3 s 64 64 32 32 64 64 64 32

Table 2-3. 7 = =)L F 7 V7V — )LiFEKOHETEE -
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NUR VB EO AV MLEWRARO TG I ERE 263 2 PUETEPEA TR L 72 2 &
b, IHIZ, =tk TIVEEFGTLI~TRBREATOHEEREFMM L, 7Y
— VB, BUVVER, EIVVER R M EEIET I ) EA AT 554 Table
2-4 T, ALEW 2-12 137 = U 1K 2-28 LRI OHIEEEZ R Loy, RUBUBR

R DS BERITAE SR oT,

MIC (ug/mL)

Test organism Characteristics ~ 2-10 2-11 2-12 2-23 2-13 2-7 2-28
S. pneumoniae #1 s 0.03 0.03 0.03 0.03 0.015 0.06 0.13
S. pneumoniae #2 s 0.03 0.03 0.03 0.06 0.03 0.06 0.13
S. pneumoniae #3 s 0.03 0.015 0.03 0.03 0.015 0.13 0.03
S. pneumoniae #4  ermB (c) 32 2 8 4 8 4 8
S. pneumoniae #5 ermB (c) 64 32 8 16 16 8 8
S. pneumoniae #6  ermB (c) + mefE 128 128 64 64 64 64 32
S. pneumoniae #71  ermB (i) 16 16 4 ND? 4 4 4
S. pneumoniae #8  ermB (i) 32 8 4 8 8 4 4
S. pneumoniae #9  mefE 0.03 0.03 0.03 0.06 =0.008! 0.06 0.03
S. pneumoniae #10 mefE 0.06 0.03 0.03 0.06 0.015 0.06 0.13
S. pyogenes #1 s 0.03 0.03 0.03 0.06 0.015 0.06 0.13
S. pyogenes #2 ermB (c) 8 8 4 8 4 4 4
S. pyogenes #3 mefE 0.03 0.03 0.06 0.06 0.03 0.13 0.13
H. influenzae #1 s 32 32 8 16 ND 16 16
H. influenzae #2 s 16 16 4 16 4 8 8
H. influenzae #3 s 64 64 32 64 32 64 32

a) Not determined

Table 2-4. 7 U —LF T V7V — LEFEKOFETEME -

NPV MIOBBNBIF Chol-2 8006, ZNETICHRE L= F ek,
72 BUAOFERICONWT, A ED -, F DR RA Table 2-5 1273, {LEW

2-14, 2-16 KO0 2-17 IFEBE MO EBRILETH S, TOHF T, 2-14 X ermB &l T2 H
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T 5 MPEAG S BRES M OY A BEFA IAME L o VP EREE 12 L, 2-7 Je TN 2-28 L [RIZE D HTE T %
RLUT-, BERAIMEOBHILDO T TIL, 2-26 & 2-20 13 ermB En T % A1 A MTERiJ Bk

EHAEOA BRI L o ERE ST L, 2-7 KON 2-28 LRI OBEEEZ =~ LT,

R= cl OMe SO,Me O NMe,
- b 5 S K
HN-Me Me SMe O NH2 CN
MIC (ug/mL)
Test organism Characteristics 2-14 2-15 2-16 2-17 2-18 2-19 2-26 2-27 2-20
S. pneumoniae #1 s 0.06 0.13 0.13 0.25 0.13 0.06 0.06 0.06 0.06
S. pneumoniae #2 s 0.13 0.25 0.13 0.25 0.13 0.13 0.06 0.06 0.06
S. pneumoniae #3 s 0.13 0.25 0.13 0.25 0.13 0.13 0.06 0.06 0.06
S. pneumoniae #4  ermB (c) ND? 128 4 64 16 64 8 16 1
S. pneumoniae #5  ermB (c) 8 128 8 16 16 16 8 16 4
S. pneumoniae #6  ermB (c) + mefE 32 >128 128 128 128 128 32 64 32
S. pneumoniae #7  ermB (i) 4 16 8 16 16 16 1 2 4
S. pneumoniae #8  ermB (i) 4 32 ND* 16 16 16 1 2 4
S. pneumoniae #9  mefE 0.06 0.13 0.06 0.13 0.06 0.06 0.03 0.015 0.06
S. pneumoniae #10  mefE 0.13 0.13 0.13 0.06 0.13 0.13 0.06 0.06 0.06
S. pyogenes #1 s 0.13 0.13 0.13 0.25 0.13 0.06 0.06 0.06 0.06
S. pyogenes #2 ermB (c) 4 32 8 16 16 8 4 4 4
S. pyogenes #3 mefE 0.13 0.25 0.13 0.13 0.25 0.13 0.06 0.06 0.13
H. influenzae #1 s 32 128 32 64 128 16 16 16 16
H. influenzae #2 s 16 128 16 32 32 16 16 16 16
H. influenzae #3 S 32 >128 64 128 128 64 32 64 64
a) Not determined
Table 2-5. 7 = =)L F T VTV — LiFEKOHETEM: - 2
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FHF C-7T ARSI B9 % A O R

F—HIZRBWT, AF T — B REKE 5T 2 FLETEE O M5 2 D~
B DEBUC KV ARETH D & B AT, B/ T, NUB VR A LT
FHEROA K EMED | BROLE XAV ML RS BIF7RERE2 5 2, BfkI= bk
LA HHERITBNT, AF T —BRIOTMEMIJE BRI 26k~ 2 HUEETE M O #3873 51
EThDH I ENHERENT, AERIL. v PR EO= heERNZ—4 Y N THD Y
RY =D EFT M EERZER L TS Z L E2RET S, £2C, Fxld, #iESh
TWBURY —L2OfREGEE ZFA L. Ky ¥ 7y Ialb—va itk vibaw 2T
EURY —LOMBEAEREfT Uiz, VAR Y — AlZHaloarcula marismortui  (Hm) OF
— Xz iz,

Ry 7o Ialb—yarOfER RXUBVEEHDIZV AR Y —20OR7 v b OFKH
EBUKMER EAERAZ L TR\ RUB VR Eo= Fr Eoi#EIR 1 & 23S tRNA @ 2620
Az (RIGEICIIT 5 2585 fn) U7 L VERIL L O TKFRE LML TWD Z AR
Sz (Figure 8), AF 7 —BMMEEIX., Va3 I FC2, C3MKBEDNKFER
BEIET 5 2099 fir (K BT 5 2058100) 7T =VEREE AT /MMETHZ LT X
. Vra~A T REMEEORIMEZART S8, mEZ2R~7, {bEW 2-7 13, C-7
A7 L0 BKAYZERNIZA R LIRS KX 0 BUKMEMH AE 285 L, S 6= hrAic X
DIKFREEDEDI, ZHUOPHAECHES T 52 LT, C2 A, C-3 frkEgEEDK
FREAKUNZ X DBFRMEDIK T 2 MV, AT T — BRI MO MR ERE I CPUETE 2 R L
7o LHEE ST,
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<:> Gk TEEE A

Figure 8. {tAM2-71 L VR Y=Lt D Ry F L7y Ial— gy
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FoE NUBUBE 2N, 4N, SOLCEME A F T 5(78)-7-T A FTT(5-7 = =)v

A34-FT VT N2-ANF ) avw A v UFFERO AR L BiETE

F—t LAY 2-T OERDIRED IO DT WA

B —® Tld. LCM @ C-7 iflZ S BliE CTlE#L S 4172 azetidin-3-yl-thio 4 A3 2 758K
WA F T —BRIDMHEMRERE I LIIETEEZ R LI 2 & 2wt L, /o, 5%
TlX. LCM @ C-7 fiZiZ S B i& T 5-phenyl-1,3,4-thiadiazol-2-yl-thio J& % H 3§ H{L&% 2 O
NUR VBRSO D, AV M= S rikE AT {bEW 22T 3 AT T —ER
MR D PUETEE R R SN D Z L 2R LT, UV ra~v A P Uk TAF T
— BRI DMPEM R ERE S HIETE Y 2 R~ eI, oDy, 2 bo C-T7ZIZ S
Bl CANT ¢ FROEMRILZH 3 2 B8R AN EREGIN 72 < | BihERIE, AT
7 —ERIMEE ORISR ITALE TH L EE2bILD, Ll AF T —ERIED
FHREREIC S IRVNEREEZHT 57 87 A4 RTHD TEL LT 5L KR, ATFT7—
VHRUED ermB a1 & RAIPEHTRLMIED mefE Ein T2 AT HMREREEZHT 5
FEZT AL U 72 M s B MR AG 28 BREE 12 % LTIk, TEL & bbiig U CH SRR E <, 72
HHETEYEOHBALE Th o7, T, bEW 22T OB U BICS HICE#RLE

BAT LI LT, UETEMEOHE R REMRGET S Z & & L7z (Figure 9),
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Additional sypstituent(s)

Figure 9. {L&#) 2-7 ZJEIZ LIALEW T VA >
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Hf NUBUBR2AL, AN, SHLICEME R AT 5 (7S)-T-T A F TT(5-T7 == )b

A34-FT VT N2-ANF ) avw A v UFFERO AR L BiETE

IEEW 2T DRUBUBRO AN E L SRS DICEBR S NIZFERICONTIE, 7
BIRE R NEINTHED 572D 22T 7 » R STz 3-1 1Tk L & OREZHAI & SyAr
BOGIZ £ 0 A Ecd 5 Z & % L 7= (Scheme 3-1, Scheme 3-2) , € / 7 v #{K 3-1a L 3-1b,
DT A AR 3-1eld, B O i L [FIERIZ, 2,3,4-tris-O-(trimethylsilyl)lincomycin (1-1)
&L HIRT D TF A E DONIE S, BELPRIC L0 KR A BifReE LAk LTz, 1b&
¥y 1-1 % HIEEELE L72RED 3-1a~3-1¢® 2 TFRIR T 19~34% L IRINETH 72, &
ORI RO FEARRRNT, FT7 07 =B 2N DO BRI A DG LT=BIES N E T
7272 Th 5, 4,5-Dimethoxy-2-nitrophenylz:% H 95 3-3 1%, 1-1 LV 4 TRTHOLI
% (75)-7-deoxy-7-mercaptolincomycin (2-24) &, A X L ANKR=NVEETFT VTV —)b

BRICHT D16 & OSNVATRINZ LD &% L7z (Scheme 3-1),
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R2
141 31a:R'=F;R?2=H
341b:R'=H; R?=F
341c:R'=F;R2=F
OMe
OMe

Reagents: (a) ArSH, DEAD, PPhg, toluene; (b) TN HCI, MeOH, rt, 34% (3-1a), 19% (3-1b), 33% (3-1c)in
2 steps; (c) 2-(4,5-dimethoxy-2-nitrophenyl)-5-(methylsulfonyl)-1,3,4-thiadiazole, NaHMDS, DMF, rt, 67%.

Scheme 3-1. ZEWL T = = NVIEHITHFT VT V) —)ViHERD A R%-1
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LAY 3-1a~3-1c & TEMA & 3 2 EAA B Z Scheme 3-2 (27777, N B B 4471
PATFNT X AT LG 34ald, ALEW 31alC P AT AT I U ERISSED
ZEICRVARLTE, L L, kA 3-1al ) U 7 AR R RIESVARIG & 2
ST ARNUBURANICA PR VEEAATHIEMIIGEL LN TERP T, ZOB
HIE, 3-1a0RE DT < . SNATBUSIZ KT T 2 BUSHERNMBEWZ B bivd, N
VU SIS T v RIR T 28T 5HEIK3-1bIE. P ATF AT I VR RAFAT IV ER
BCRIE L, PAFNT I JK3-4b, AFNAT R /{R35b% 52, T RUTARARS
VREBRIGL, A MFURITDEG XTI, —T7, 45-V T NA AR 3 1le VTGS
(i, 407 BIRFIIISE T, KISTED B S LD B D RKE T & i LTz E W)
EH 2B T IVEDKISIZEY  VAFAT I K 3-de, ATFVT I /K 3-5¢,
KO2-B RafyamF AT IR 3-6c Bl LI, £/, TR DULAARFU FEDK

SIS A TR 3-Te MG LI,
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NMe,

34¢c %, 3-6¢c

NMe2

R
Me
N,
N
Me
39 . 35b:R=H
31c — 9 . 385cR=F
R
OMe
Me ~

34b_ ' , 3.7b:R=H

3-1c _f> 3-7c:R=F

Reagents: (a) 2N dimethylamine in MeOH, 80°C, 81%; (b) 2N dimethylamine in MeOH, rt, 87%; (c) 2N dimethylamine
in MeOH, 50°C, 87%; (d) 40% methylamine in MeOH, rt, 75% (3-5b), 98% (3-5¢); (e) 2-aminoethanol, 50°C, 86%; (f)

28% NaOMe in MeOH, rt, 64% (3-7b) 70% (3-7c),

Scheme 3-2. LT = =NV E BT HF T VT V) —)ViFEIKDERL-2

31



T 7 vHFE31a KO3-1b & 2D O PR DA LB ER O BURETE &
Table 3-1 (27”9, 4-7 VAR 3-1ald, = b7 ==)L{K2-7 LKL, AF7—EM
MHPE D Bl I BR T M OY A FEEA IILAE L o B ER TR R~ 2 HURETENEDS . B st A 22 7= L7z,
Frio, AT 7 —BRIMHE K OSEAIPE B O AR EREE (#6) (b L CId, BHAE7ei0R
BRDIBH Y . 2-7 D MIC 7% 64 pg/mL THo72DIZx L, 3-1a (X 8 pg/mL 7~ L. 81F
FEEEAIR U7z, MIRAUIC, 4-U X FNT I K 3-da 13, IEEEIEDOMIRERE K O A BEA
I L BRI A HUE R E E L2 b oo, B E T 5 A4 F T — BRI fifi
REKEIIH T DRRIIAAE TH o7z, —J7, 5-7 /A R 3-1b 1%, JA L DRI
LC, PUETEMEDEES L2A3s, 5-P A F LT 2 /K 3-4b, 5-AF )T 2 J (K 3-5b L
5- A b FAK3Tb O 7T ARG D HUETEMEIE. 2-7 & i U BRI R S,
R A FZ — B IEO R ERE (#4 K OWS) 12xF L CiE, TEL & RS OHUETE M
s Lo LB 3-4b, 3-5b KON 3-Tb D A F 7 — BRIt A B MAE L o BRI
KT HPEIEME DGR L, TEL & g U 32 SRV s 2 R LT, A v 7 v
FZ KT D HUETEEIZ DUV T, 3-7b 23 2-7 & bl U CHEsR L7223, TEL &g L. 59
WETHo T2, LEDORERL D XUBVBR 2L, 4 LS WIS BHREEZ G T D%E

EOFHI 2t D T,
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NO, NO, NO,
Me ., &@NM%
NMe, Me
NO, NO, NO, NO,
gol O
NHMe
MIC (ug/mL) |

Test organism Characteristics 3-1a 3-4a 3-1b 3-4b 3-5b 3-7b | 2-7 TEL
S. pneumoniae #1 ] 0.06 0.015 0.5 0.015 0.015 0.015 : 0.06  <0.008
S. pneumoniae #2 s 0.06 0.015 0.5 0.015  0.015 0.015 : 0.06  <0.008
S. pneumoniae #3 s 0.06 0.015 0.25 0.015 0.015 0015 1 0.13  <0.008
S. pneumoniae #4  ermB (c) 2 16 16 1 0.5 1 : 4 0.5
S. pneumoniae #5 ermB (c) 8 4 16 0.5 0.5 1 : 8 1
S. pneumoniae #6  ermB (c) + mefE 8 32 32 4 2 4 : 64 1
S. pneumoniae #71  ermB (i) 2 2 16 0.5 0.5 025 1 4 0.06
S. pneumoniae #8 ermB (i) 2 2 16 0.25 0.25 0.25 : 4 0.06
S. pneumoniae #9  mefE 0.03 0.015 0.25 <0.008 <0.008 <0.008 : 0.06 0.06
S. pneumoniae #10  mefE 0.06 0.015 0.25 0.015  <0.008 <0.008 | 0.06 0.06
S. pyogenes #1 ] 0.03 0.015 0.5 0.03 0.015  0.015 1 0.06 0.015
S. pyogenes #2 ermB (c) 2 2 16 0.5 0.5 0.5 : 4 16
S. pyogenes #3 mefE 0.06 0.03 0.5 0.03 0.015  0.015 : 0.13 0.5
H. influenzae #1 s 8 16 32 8 8 4 : 16 0.5
H. influenzae #2 S 8 16 16 4 4 4 1 8 2
H. influenzae #3 s 64 64 64 16 16 8 : 64 1

Table 3-1. BT = = VKA FTHF7 o7V — ViEEROHUEE
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NUB VRO 200, 4RO S S EHE A AT D8RO HUETE M 4 Table 3-2 (277
T ANED T v RIFF L SO AF AT I ) HEOMAGDOEIT, 4-7 VA 2 {kD A
F Z — BRI o OFEAIPE A o0 Jli S BR IR (#6) 1%t D HtEiE e 98 L, £ 72,
5-DAF VT 2 ) AK 3-4b D 5 (LEHRD 7T KGRI B BUETETE DS BRI
IR L7722 & D, mEMMEDOMREKE (#6) ORGSR SND, THALE
WY WERLEEZG TS 3-4c OEEMMEMRIRE (#6) (63 DHETEMEL, 3-4b &
HHR U, 4 EREEIETR LTz, (LAY 3-4c & RIS OPIEIETEL, 3-5¢ LT 3-Te IZB W\ T
LRO LNz, IHIT, 45V A MR 33 1E, BRI, 3-5¢, 3-6¢ LT 3-Tc & [H
LEOPEIEMNZ R LTz, ULEORERND, XUB R 4 (EHREOBKEMEE X, JiE
ISVEIZSRE B LN 2 AR X Tz,

bE% 3-3. 3-4c¢, 3-5¢ LT 3-Te DEEMMEDMREKE (#6) ZETe AT 7 — B
PED M RERBE 5T D PTG ML, TEL LREETH Y, AF 7 —BRIED A BEE L
PEL U HEREE ISR LTl TEL £V 32~64 (5L IEEEZ R LTz, A v 7= W
FIZx LT, SIS A ¥ v A2 AT 2 3-3, 3-Te A3, 3-4e. 3-5¢ LN 3-6¢ LV il

WHLETEE 2R IS 5 - T,
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R= NO, NO,
N__R
Me\/"'-Q_{ >’2/ NO, NHMeF NO, Me " NO,
Me H‘ﬁ
HO -1SMe F F OMe
o NMe, HN1 Me
OH
MIC (ug/mL)

Test organism Characteristics 3-4c 3-5¢ 3-6¢ 3-7c 3-3 TEL
S. pneumoniae #1 s 0.015 <0.008 0.015 0.015 0.015 <0.008
S. pneumoniae #2 s 0.015 <0.008 0.015 0.015 0.015 <0.008
S. pneumoniae #3 s 0.03  <0.008 0.015 0.03 0.015  <0.008
S. pneumoniae #4 ermB (c) 0.5 0.25 1 ND* 0.5 0.5
S. pneumoniae #5 ermB (c) 0.5 0.25 1 0.5 0.25 1
S. pneumoniae #6 ermB (c) + mefE 1 1 2 1 1 1
S. pneumoniae #7 ermB (1) 0.13 0.13 0.25 0.25 0.25 0.06
S. pneumoniae #8 ermB (i) 0.13 0.13 0.25 0.25 0.25 0.06
S. pneumoniae #9 mefE 0.015 <0.008 <0.008 <0.008 <0.008 0.06
S. pneumoniae #10 mefE 0.015 <0.008 <0.008 <0.008 0.015 0.06
S. pyogenes #1 s 0.03 0.015 0.03 0.015 0.03 0.015
S. pyogenes #2 ermB (c) 0.25 0.25 0.5 0.5 0.25 16
S. pyogenes #3 mefE 0.03 0.015 0.03 0.03 0.015 0.5
H. influenzae #1 ] 4 4 4 2 2 0.5
H. influenzae #2 ] 2 2 2 1 2 2
H. influenzae #3 S 2 4 4 2 2 1

a) Not determined

Table 3-2. BT = = VA HGTHFT7 VTV —VikBKOHIEEN

LI b LCM @ C-7 {\ZAZ 5-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio 25 % 44 % 2-7 D2
BUBR 4L, SHLICEBIEAEAN LG E G L, XU B UER SAEA~oO B #LE
ALY AF T —BRIMPERE ST 2 PUETEES BN R T 5 Z L 2 R L7, £
F 7 — RO MR ERE 6 L TEL L [RI% T, A F 7 —BMtED A Rt L 3
EKEEIZxE LTk, TEL XV BOWHUETE M2 R T OS2 Rt L7z, LCM @ C-7
MEDOIHDERIT LV R LT BMEEICH L TEL & FSOPEELEZRB L7 Zh

5 OFEMRIE, FEFITERICET 5, LCM O C-7 LD ERiIE, A F 7 —BRMHERE 7
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ARICHFNCAL R FETH D Z ENFEIFES T,
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HIUE LCM O C-6 (i3 L O C-7 (iE# L o (b & His s

g VU ra~A Ty C-o NEWIR L LEYMT VA
LCMIZ, C-6 i r U YU BREZSaEBILZA LT, ZE TIZE L DC-6 /if
BHARNRHRE SN TNAEY Zohcre ) DU aBiiklL, XY OUVBEET S

PR IZ SOV TRER LAY Z Figure 10 (2R

Pirlimycin: R' = CI; R* = H
VIC-105555: R = RZ = Me

Figure 10. C-6 fZIZ XY YU BRZH T HLEW

Birkenmeyer &35 L 7-pirlimycini, C-7 (23 EHEIF T, BipHERML L LTE
i SAVKE R ORIN THILFEROIBRICHEH S Tnb, E72, VIC-105555 %, B
I 7o RNEWREZ 7R L, Enterococcus faecalis%\Z % LCLDM & 0 S8 W HLETE M 2R3 2 &
MHE SN TND, LAl ZIVE THRE STV 5HC-6 (M DERIAT A F 7 — Bt
PEDOMPEREIZ R L, FLEIEMEZ R L72fliE ey, AR, FH—E= 68 —FITTLCM®D
C-7 PLIZSELE T, ANVT ¢ RRIOBEHKLAEATHZ LIk, AF T —BAmED
M 277 DGR IS b PTG 2 R T 2 & 2 A L7z, FRl2, B == TIi%, 1,34-F
TIT Y=V BT CT MANSH ORE IS RO I KV A5 BT 3-3 Fid, TELE %O

PUETEMEZ R Uiz, FAE. ER2HIEEROBEEO =D, C-7 DEH L & H12, C-6 /L
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DT Y DU EEALY DU NEBIEK LR O A A FHl L7 (Figure 1), C-4°fi7
DT NF AT, pirlimycin TIF T F/LHE, VIC-105555 TIE7 m AL TH Y | MWE

Hiomz., Lo EHOTFILVEOERKZEH LT,

R'=H, Me
R? = Et, "Pr, "Bu

Figure 11. C-7 (A8 & C-6 (A& A BT FFERT A
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HHE U ra~A v C-o MAEBIKDE R L HIETEE

C-6 FLIZ RN D 4 -propylproline #55) % 4’-alkylpiperidine-2’-carbonyl {225 #4 L 7= EL %L

HFREUADE % Scheme 4-1 (277,

R 2,4-cCis
4 o 4-2a: R =Et 4-3a: R = Et

QZ_( N 4-2b: R = "Pr 4-3b: R ="Pr

OH 4-2¢c: R="Bu 4-3c: R="Bu
Boc

4-1a:R = Et *

4-1b: R = "Pr MTL:

4-1¢c:R="Bu Methyl

A-thiolincosaminide

Reagents: (a) DCC, HOBt, DMF, rt, 57%, 60% de (4-2a) 62%, 20% de (4-2b) 36%, 80% de (4-2¢); (b) TMSCI, HMDS, pyridine, rt;
(c) 6N AcOH, MeOH, rt, 53% (4-3a), 48% (4-3b) 71% (4-3c), 65% (4-3b") in 2 steps.

Scheme 4-1. C-7 iz fz OY C-6 NLZEHARE % D 72 8D D KRBk

2,4-cis-Piperidine-carboxylic acid® 7 & 2 {R1%, &M IZHEV 4-alkylpyridine & ¥ Ak L.
7 2 %Bockk CR#ETDH I LT, HLARUEE 4-1a, 41K N 4-1eE AR LT, b
DT RO AIVRUEEX, LCMOIKSEZ L0 1 T TH 5 4 % methyl
a-thiolincosaminide® (MTL) &#iEA+ 5 2 & T, N-1"{\.25BocHk THE# & L7z R A~
FHE LT, ZNOOPRIRIE, BHLTOWDAIALRVBRBR T IR THLZ LD, K

11 DO T AT VA RMIKOIEEYE UTERT S, YT A7 U A BMAIZITLC E T
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2ODARy e LTRBIEINTEN, VI TNI T Lru~ NI 7 4 —IZ LV 5%EsR
(oS D Z LIIREETH o7, £ T BRI AR IEB L & Rl A RS OV TR L 72
G WEER T L Z& 6 L 72 BRIC . TLC b TR 0 LR (RS i & L C— bR E T &,
TR, EAREO B RO LERNEE > TND Z L 2R LTz, BEi=F L% =
MHEIEIC LY . CA =T ARIZOW TR, B SER AR SR D LAY 8 - 2
D 4-2a% 137, [FERIZ, C-4 7 v E VIR, C-4 7 FIRTIE, ZNE4, mfih LR
IRRPE SR DD 6 0 4 KTV9 0 1 D 42K N 4254572, YT AT LA~ —D%y
BEIZIZHBDBNL ST b DD, V7 AT LA~ —II i b G563 70 < . SEARBCE A
HAThote, £z, ZNHDOIEY ORI LT, XEREBEERITICIZE S 22
~72, —J5 T, Birkenmeyer 5 i, pirlimycin® O T, FLEFEIEO TR 2°-p-4"-p
{KMTLC L CRERBMEMORMERTH D Z 2R L TWD, £ T, EitkEo Sk % B
L9 25 22-B-4-piR, EMGIED BMERE 2-0-4"-aff & IRE LTz, 2-p-4’-BIRDILHRN L
WO T AT LAY —RAEY 4-2a, 4-2bJ% 422DV T, LCMM B

2,3 ,4-tris-O-(trimethylsilyl)lincomycin (1-1) Kz #3556 & R &MFITAT LIcE, T
AT VFw—% LV UNTNATAIa~ NTT7 =2 X0 5L, SR HiE e
C-2, C-3 L UC-4 (L DIKFEIENTMS I CIRFE S 417z 2°-B-4-BIK 4-3a, 4-3b K F 4-3c % 15
7o FIREIZ, EEHMEIC K B o7 22-0-4"-aff 4-20° 12OV T B [AERICIFE L, 4-3b°%

iz,

RIZ. Scheme 4-1 THHL L7z 4-3a~4-3¢ XKV 4-3b° L Y . LCM @ C-7 (L L UF C-6 A3
KA S NIZFHEARZ B L T2 (Scheme 4-2), C-7 ML BRI, o "B “Hi Kk 0% =
B H L AR, WIERISIC X W EANFRETH 572, TMS £, Boc HEDOFREIC X
V. HWET D 4-da~4-4k 21572, © Y DU BRE OIS & FLETEIEIC OV T

DIEREFDHTO, 430D TH, HIESISIZ R Y 440’ 2GR LTz, LG 4-4b°
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TR DB ORI DS 4-4b &30 2°-0-4’ -0 K TH Y 4-4b°13 ., 4-2b° & [FIEE,
T 5 224 IRIZ R, TLC ETX 0B Th -7, C-7 Mgt ic
4-fluoro-2-nitrophenyl 2% A3 HlIH T, C-4(L=F /LK 4-4d, C-47 7" 1 /LK 4-de
B O C-4 (L7 F AR 4-4f (RIZON T, N-ULOEE T I v & AF/UEL, ThZh,

4-5d, 4-5e¢ NN 4-5F ~FFHE LT~

R2
N
R1 N° R3
O Me s>\,
4' 2'
4-3a ab "
4-3b H HN:

4-3¢ Hi

HO

OH

H

4-4a:R'=E{ R2=R3=H  4.4g'R'="Pr, R2=H R®=NHMe 4-5d: R' = Et
4-4b:R'="pr RZ=R3=H  4-4h:R'="pr, R?=H R®=OMe 4-5¢: R' = "pr
4-4c:R'="g, R2=R3=H 4-4i:R'=Et R2=R3=0Me 4-5f: R! = "Bu

4-4d:R'=Ft R2=F R3=H

4_4].: R1= nPr, R2=R3= OMe

4-4e:R'="pr R?=F R3=H 4-4k:R' ="y R?=R3=OMe
4-4f: R'="gy R?2=F R3=H

O,N

Me N
A N

@2 ./O Me |
b .
PP H HN.

—_—
Hi

o)

HO -nSMe

OH

4-4b’

Reagents: (a) ArSH, DEAD, PPhg, THF or tolyene, 0°C to rt; (b) TFA, DCM, -20°C to rt, 22% (4-4a), 24% (4-4b),
25% (4-4b") 21% (4-4c) 39% (4-4d) 39% (4-4e) 30% (4-4f) 26% (4-4q), 24% (4-4h) 11% (4-4i), 10% (4-4j),
19% (4-4k) in 2 steps; (c) 36% HCHO, NaBH(OAc)3: AcOH, MeOH Or EtOH, rt, 77% (4-5d), 37% (4-5e), 85% (4-5f),

Scheme 4-2. C-7 (. & N C-6 (\L. Db 2R 25 #a

£l HIRIEEY & L TVIC-105555 Z W ITIEVERTH 2 & & L, ZRLICE
ZF4Cl. 4-propylpyridine-2-carboxylic acid &, MTL X Y #E L 6 T2 T S 4 5 methyl

7-deoxy-7-methyl-a-thiolincosaminide & ¥ #5:7= 4-6 Z /K EIRNNZ L U VIC-105555 5k L
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TWo, IbEW4-6 TOE Y D UBROKFRMTIL, 2°-0-4-alk & 22-B-4-BOAERKD T
BINDM, WRERIZONTORERIZZR NV, EBRIZ, (LEW 4-6 DIKFERMBUSITAT
Liz&ZA, TLCET2 DDAR y FHERR Sv, MRMENTIE D : 1 O TERL
TWD Z &R S LTz, FUETEMEL D @St B K% 224 B TH 5

VIC-105555 L e L=,

VIC-105555

Reagents: Ha, PtO5, conc.HCI, MeOH-H,0, rt, 46% (VIC-105555), 47% (4-7).

Scheme 4-3. VIC-105555 D&%

C-7 fZAZ 5-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio 5% 4 L. C-6 {71 4 -alkylpiperidin
-2’-carbonylamino 2% A% U v a~A ¥ VB EEKOFUETEM: % Table 4-1 (R, 7S
U B EOSIIR LN R D 077 1 B VK 4-4b KT 4-4b° IOV T, TARE Y .
2’ -B-4’-B K TdH 5 4-4b DHIEHIENMENB 5 2N o T, FUETEMED SN D H R ¥
VB BN SR S T, [FIRRIC, VIC-105555 13, #F STV Koz, K
ZPED TR EREE K O A BRERMME L o ERE ISR L, SO BETE A R L7 —F T, ¥
A DB FICHONRELE & AT D 4-7 OHUETEVEIX 2B 5 2025 EE R L
72 VIC-105555 1%, HERKE OMHMEMMIJCERE 12 128 pg/mL, #5358 [ i 78 R C 32
ug/mL & A F T — BRI DMMEE 5 UAED R B S LTz, C-6 AANEHEH DBRHLK A,

AT T —BRIMPER T 2 PUETE RIS, 2R H D Z LavnEhiz, CTHALIC
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5-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio 4. & TV C-6 (\Z.iZ
4’-alkylpiperidin-2’-carbonylamino ¥ %53 2% U > 2~ A ¥ U EIK 4-4a, 4-4b LN 4-4¢
X, C-6 MR DT 1 ) VAT 5 2-7 LR L, A F 7 —BRIMED MR EKE
FoOF A BERLAPE L o BRSO  D U R SR S vz, 4-=F LK 4-4a 13, 4-
TH EVK 4-4b LN AT T — BRI O iR BRI 2 BB TR, 2~8 £54)
D00, EEZMEOMMEMREKE I LTI L 0RO EIEE 2R Lz, — /T, 4-
T FIAK 4-4¢ 1X, 4-4b & LLER LT, JIE L7 TN TOREKICK L L0 RO FLsEiEtE %
RLU, AF T —BRIMHPEDO MR EKE & O A BEEE AR L > B ERE ) L TEL X0 b5

PUAETEME 2R LT,

R= Et "Pr "Bu
MIC (ug/mL)

Test organism Characteristics 2-7 4-4a 4-4b  4-4b' 4-4c VIC-105555 4-7 TEL
S. pneumoniae #1 s 0.06  <0.008 0.03 8 0.015 <0.008 2 <0.008
S. pneumoniae #2 s 0.06  <0.008 0.03 8 0.015 0.015 4 <0.008
S. pneumoniae #3 s 0.13  <0.008 0.015 4 0.015 0.03 4 <0.008
S. pneumoniae #4 ermB (c) 4 4 0.5 >128 0.25 128 >128 0.5
S. pneumoniae #5 ermB (c) 8 4 0.5 >128 0.25 128 >128 1
S. pneumoniae #6 ermB (c) + mefE 64 4 1 >128 0.25 128 >128 1
S. pneumoniae #1 ermB (i) 4 0.5 0.25 128 ND* 32 >128 0.06
S. pneumoniae #8 ermB (1) 4 0.5 0.25 128 ND? 32 >128 0.06
S. pneumoniae #9 mefE 0.06 <0.008 0.015 ND* 0.015 4 0.06
S. pneumoniae #10 mefE 0.06  <0.008 0.03 0.015 0.015 4 0.06
S. pyogenes #1 ] 0.06  <0.008 0.015 0.03 0.015 4 0.015
S. pyogenes #2 ermB (c) 4 0.06 0.5 128 0.13 64 >128 16
S. pyogenes #3 mefE 0.13 0.015  0.03 8 0.03 0.015 4 0.5
H. influenzae #1 s 16 32 8 >128 4 8 >128 0.5
H. influenzae #2 s 8 32 8 >128 4 16 >128 2
H. influenzae #3 s 64 128 16 >128 8 64 >128 1

a) Not determined

Table 4-1. C-7 fZ Je O C-
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C-7 AL EH LT 4-fluoro-2-nitrophenyl 3% F 9 2 S8R O HUA TG % Table 4-2 (2R
T, BT O Co MR RBMDO T 0 ) VEBREAT DHEROERND, N
B AN 7 v RIFETL, AT 7 —BRIHE K OSEAIPEH B O IfiJ BR & (#6) (Z%h9
HUUETEMEICEHE B R A RO D=2, C-6fLIc e XY DUBRAE R T A58 TIX
BAERRO oz, LinL, C-6 L7 T IVIK d-4f |X, 4-dc ERIERIC, ATFT7—F

TP DR EKBEIZ )T L. TEL £ 0 BWREEEZ R L, — 5T, XUEUER4
PN T IR E2HT D 4-4d, 4-de LN 4-4f 1 X, 7 v FFE %4 LT/ 4-4a, 4-4b
K d-de L HIE L TA o 7V o PREITKT T D HUETEME TR L7, (LB 4-5d. 4-5e
K458 18, N-UALIZ A F VIR Z T oMM TH D, 2 b DEMIE, xHET 558
TR S RREAR & b U BRBR L7 RIS LA RECHUETE M ES LT 2 L,

BN DUBROERFAIL, BEEHEDE L TWD &R LT,
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H Me H Me H Me
Et Et "Pr "Pr "Bu "Bu
MIC (ug/mL)

Test organism Characteristics 4-4d 4-5d 4-4e 4-5¢ 4-4f 4-5f TEL
S. pneumoniae #1 s <0.008 0.015 0.03 0.06 0.015 0.03 <0.008
S. pneumoniae #2 s <0.008  <0.008 0.03 0.06 0.015 0.03 <0.008
S. pneumoniae #3 s <0.008  <0.008 0.03 0.06 0.03 0.06 <0.008
S. pneumoniae #4  ermB (c) 1 >128 0.5 4 0.13 1 0.5
S. pneumoniae #5 ermB (c) 2 64 1 4 0.25 1 1
S. pneumoniae #6  ermB (c) + mefE 4 >128 1 4 0.25 2 1
S. pneumoniae #7  ermB (i) 1 8 0.25 ND? 0.06 0.25 0.06
S. pneumoniae #8  ermB (i) 1 4 0.25 ND? 0.06 0.25 0.06
S. pneumoniae #9  mefE <0.008 0.015 <0.008 ND? <0.008 0.03 0.06
S. pneumoniae #10 mefE <0.008 0.015 0.015 0.06 0.015 0.03 0.06
S. pyogenes #1 s <0.008 0.015 0.03 0.13 0.015 0.03 0.015
S. pyogenes #2 ermB (c) 0.25 1 0.5 2 0.13 0.5 16
S. pyogenes #3 mefE 0.015 0.03 0.03 0.13 0.03 0.03 0.5
H. influenzae #1 S 8 64 4 16 2 4 0.5
H. influenzae #2 S 8 32 2 8 1 2 2
H. influenzae #3 S 32 128 4 16 2 4 1

Not determined

Table 4-2. C-7 . L T} C-6 (Vi ZEHUK DO HLEHTETE-2
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BRI, 20 ONS A, £ 207, 4RO S ALIC @ HL A 3 5 B8R O P TE
% Table 4-3 ("9, B =FH _HilCBWT, C-6 LT RANUDOT 1 ) RO ERIE A A
L, CTEHIEFONRB R 2= bk, 4070, ST ATFAERA MK
G T LB AT T — BRI M OMHERE 3 2 P ETE BRI R 5 2 &
ER LT, NUBVERSMAT AT I K 4-4g LOVA R F K 4-4h OFiRERE L O A
REVAIMAE U o Y ERE %3 2 BUATEMEIL, C-7 AL [EHAEEH |2 2-nitrophenyl &,
2-nitro-4-fluorophenyl 2£%4 H 7§~ D HEK & [FERIC, C-6 (L b AHAT 2 Z & THR LD =
LNy otz, EHIT, C-6 (AR T C-7 (LEHFE T 4,5-dimethoxy-2-nitrophenyl
FEEAT 5338 D C-6 MBI E Y DURNCER LT 4-7 1 VIR 4-45 13,
A F T — BRI O R ERE & O A BRI L o Y EREE ISR L, TEL KV B 572825
WHLEEE 2R LTz, AT 7 —BRMMEO MR ERFE ISR 2 PLEiEtEE ., 4-7 n e
R a-4j LT 2 L - F UK 4-4i (TRIFIZIEE L. 4-7 F /UK 44k (33RO TEM: 2
R LTce ALEY) 4-4k 3 A TF T — BRI K OBERIHE R 2 0 2 72 i BE LSt b L
TR AR R EREE (#6) (2% LCH 0.03 pg/mL OFRWHLETEVEZ R LT 2 &3

HI & Z L& ThD,
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OMQJ— R'=  "pr "Pr Et "Pr "Bu
m NO, NO, NO,
H“‘ 2
“‘SMe RO= ((? §\0Me
OH NHMe Me Me
MIC (ng/mL)

Test organism Characteristics 4-4g 4-4h 4-4i 4-4j 4-4k TEL
S. pneumoniae #1 S 0.06 0.015 0.015 0.03 0.03 <0.008
S. pneumoniae #2 s 0.13 0.015 0.015 0.015 0.015 <0.008
S. pneumoniae #3 s 0.06 0.015 0.015 0.06 0.03 <0.008
S. pneumoniae #4 ermB (c) 0.25 0.13 1 0.06 0.03 0.5
S. pneumoniae #5 ermB (c) 0.5 0.25 1 0.06 0.03 1
S. pneumoniae #6 ermB (c) + mefE 0.5 0.25 1 0.13 0.03 1
S. pneumoniae #7 ermB (i) 0.5 0.06 0.25 0.03 0.015 0.06
S. pneumoniae #8 ermB (i) 0.25 0.06 0.25 0.03 0.015 0.06
S. pneumoniae #9 mefE 0.03 <0.008 0.015 <0.008 0.015 0.06
S. pneumoniae #10 mefE 0.06 <0.008 0.015 0.015 0.015 0.06
S. pyogenes #1 s 0.13 0.03 0.015 0.03 0.03 0.015
S. pyvogenes #2 ermB (c) 0.5 0.13 0.13 0.13 0.06 16
S. pyogenes #3 mefE 0.13 0.03 0.015 0.03 0.06 0.5
H. influenzae #1 s 4 4 4 2 2 0.5
H. influenzae #2 s 4 2 4 2 2 2
H. influenzae #3 s 4 4 16 2 2 1

Table 4-3. C-7 {if 2 O} C-6 (i ZEHAR D PR TEME-3

AF T —BRIMMPEE IR 2 PUETE TR ER S N2 2 L b AT ik~ A =

77 X< (Mycoplasma pneumoniae) \Zxt3 L HUETEMEZRIE Lz, EF, Mg~ A =

FITRwD~ 70 TA RHELBHEA THDY, figk~A 277 X<i%, 23S rRNAD
ERICEVEE T 2 Z EBBESNT0DY, Y v a~ A v DOCT AR UC-6 (i ZE
KON~ A 27T X< D HUETENE 2 Table 4-4 127”9, A2063GAERICE Y ~ 7
07 A RRPUEWEIZHE L 72M. pneumoniae (#2) 1%, TELIZ X} L T b MENMEL |
TELOFLETEMEL 32 pgmLTH 5D, — 7T, 4-4hDM. pneumoniae (#2) k3 HHHE
EEF 1 ugmLTH Y, ZOMOY »a~A U FERIT, 0.13 pg/mLLL F ORI~

A 2T T A={EERHEGR S T,
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UL EOHTETENEZAG S . LAY 4-4k 1ITAFK S5 LCM OFHFERIT,

BN AAERHIR S5,

i K CD

MIC (ug/mL)
Test organism Characteristics 4-4g 4-4h 4-4i 4-4j 4-4k TEL
Mycoplasma pneumoniae #1  susceptible 0.03 0.03 0.015 <0.008 0.015 0.001
M. pneumoniae #2 A2063G 0.13 1 0.13 <0.06 <0.06 32

Table 4-4. ~A 217 F X< Tk D HIETENME
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: 3
>
Sk
o

X, w7174 RiERIRERE A2 e AP AEMBE Z AT 5 2 L 2 BRI
AL 23S VAR Y —AIERT DY va~vd Y URPUEMEICER Lz, Vrav g vy
RPVAEWE TH S CLDM 1%, v 7 1T A RRFUAEWE & ik U, 351 B mE o 52
BEFREZ TN & IO > k7 1 L P450 (CYP3A4) ZFELARNWZ &, &5IC
PEES A B2 LA L 0 R FRICIR 2 2 R COEENIIR SN D Z LSRR EH
Ao, Vra~sA v URUEMENR A F 7 —BRMMEE I bIETEE L AT 5720
2, kDY a I RIZY R Y — A EOF TR AERZA 325 2 L &2 3HE LT,
W STV DHIE IRNA & CLDM & OFEG IR X ifG S it o 2 i &
HAL & U CBUKAY 2222 M DMFAET D C-TNEAID 28R L, C-7 ALl S B fE Thit i 123
& L 72 (7S)-thio WMFEHEER O G A G Lo, Fx NHlE L7 C7 ALl
5-phenyl-1,3,4-thiadiazol-2-yl-thio X4 A3 % 2 13, A F 7 — B RUMHHE D R ER B 1255 L
MIC fii & LT 16~128 pg/mL OFFWHLETIEMEZ R LTz, {EHEIZTHV S DD, C-7 (L&

RV SN AT T — BRI T D HEESEZ R L2 b, B DHE
B O 2D T, FORR, C-7 M EHFERMEIZ, 2-nitro-4,5-dimethoxyphenyl &
ZHT 5 33 DAF T —BRIMED Il S ER (k- 2 HUETEEIZORIR IS HE 5 L, TEL &
A% 0.25~1 ug/mL /R L7z, U a~A v RmPUEWED C-7 MO HDOILFHERRIC
X0 AF T —BRMEDOIREKEIZ L, 77 b T4 R EREORWGTETEM 2 EBL L
7
W72 D HETEEOWRZ BT, C-6 MANSHOERUCEH Liz, THETIZ C-6 (rfll
HFoOEr Y PrE Y DUICRIEK LAY s SN CEB Y | B2 IENEIE
J 8, Enterococcus faecalis 5% L CLDM K W BWHIEEFM 2R+ 2 L0 MiE ST

WA, FIT.33DC-6AIBETOra) DoEeRYIDNIERL, BERY DR
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ORI A Bl L7 AE R, N-UALIXEETLC C4 (LT n-7 FNLIEEHT D 44k D A
FZ — BRI O B R EREE %3 2 HrETEMEIL S 5128858 L. TEL X Y 581> 0.015~0.03
ug/mlL Z7R LTz, AU va~A v UiFERiE, ~7n 74 RitERERE O wikic a2

ThoHEEADND,

Me\/,,/’

Figure 12. LCM O C-7 {if & C-6 (kS 25 #4
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FehEYe BT, A ARG EAEEP-2300 THIE L7z, IRANZ bvid, HA R
FT/IR-410 |2 X W JIE L7z, BE~ A AT hUid, HAE 7+ 8IMS-FABmate, JIMS-700
% 721%. Agilent Technologies#:# 6530-Q-TOF LC/MS mass!{Z & ¥ il L 7=, "H NMR (300
MHz) |3, Variant-#Gemini-300 THIE L. 'H NMR (400 MHz) (%, H A 74 HINM-GSX
400 % 721X BRUKER4E#LAscend 400 NMR spectrometer Tl L 72, °C NMR(%, BRUKER
#1:# Ascend 400 NMR spectrometer CHHIE L 7=, 7 I B/ 7 bk, WEREYE & LT
TRIAFANT T EZHW SETRR LI, YU BTN T L7 ua~ NI T7 4 —IF,

BY R {L~Silica Gel 60N (BIK, FfE) & H =,

7-0O-Methanesulfonyl-2,3,4-tris-O-(trimethylsilyl)lincomycin (1-2)

e 1-1® (4.0g 64mmol) ®Z mrk/Ls (20mL) k% OCITHEIL, R =
FNALT Iy (245mL), AX U ANKR=Z7 U K (990 uL) 2z, =R T 3 K
B U7, BOSHRIC 7 ma kv L MR, 10%KERKFET R U U LOKEHR TH L7,
AHEAR 2 ORBEER T~ N U O A TR R TR L, BERME L7z, Bohikifae s U b
TNNTLra~ 87T 74— (T =R Fr) TR L EAERO 12 (4.2
g, 93%) “iF7c,

'H NMR (400 MHz, CDCls) § 7.60 (d, J = 11.0 Hz, 1 H), 5.16 (d, J=5.6 Hz, 1H), 5.10-5.15
(m, 1H), 4.75 (dt, J=3.3, 10.3 Hz, 1H), 4.15 (dd, J = 5.6, 9.5 Hz, 1H), 3.90 (d, /= 9.7 Hz, 1H),
3.76 (d, J = 2.3 Hz, 1H), 3.52 (dd, J = 2.3, 9.4 Hz, 1H), 3.15-3.20 (m, 1H), 3.09 (s, 3H), 2.99
(dd, J=3.7,10.2 Hz, 1H), 2.40 (s, 3H), 2.11 (s, 3H), 1.92-2.09 (m, 3H), 1.79-1.89 (m, 1H), 1.40
(d, J=6.8 Hz, 3H), 1.23-1.35 (m, 4H), 0.89 (t, J = 6.7 Hz, 3H), 0.17 (s, 9H), 0.14 (s, 9H), 0.13

(s, 9H); MS (ESI) m/z 701 (M+H)".
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(78)-7-Deoxy-7-[1-(tert-butoxycarbonyl)azetidin-3-ylthio]-2,3,4-tris-O-(trimethylsilyl)linco
mycin (1-3)

{EE# 1-2 (10.5g, 15.0 mmol) D NN-T A F LA/ AT I K (50 mL) RIS, IREE
71V 7 L (4.15 g,30.0 mmol) , tert-butyl 3-mercaptoazetidine-1-carboxylate (1.9 g, 10.0 mmol)
ZNZx., 80°CT 15 Wi L7z, =|ilhe L7ctk, Wi~ F L 2Nz, ARk Tk
L7z, AMAZBOKRIR T b U U A TRoRR . Rl L. UL L7z, 5 b ik
EVVATNAT LI a~ T TT 44— (NFY - BT L) TR L, EERE R
D13 (5.7g 48%) &7,

[a]p®® +76° (¢ 0.46, CHCI3); '"H NMR (400 MHz, CDCls) 6 7.47 (d, J = 10.7 Hz, 1H), 5.21
(d, J=5.6 Hz, 1H), 4.50 (dt, /= 1.7, 10.3 Hz, 1H), 4.29-4.16 (m, 2 H), 4.15 (dd, J= 5.6, 9.5 Hz,
1H), 3.98 (d, /= 9.9 Hz, 1H), 3.75-3.80 (m, 2 H), 3.64-3.71 (m, 2 H), 3.59 (dd, J=2.4, 9.5 Hz,
1H), 3.35 (dq, J = 1.7, 7.1 Hz, 1H), 3.14-3.19 (m, 1H), 2.97 (dd, J = 3.7, 10.7 Hz, 1H), 2.40 (s,
3H), 2.17 (s, 3H), 1.89-2.05 (m, 2H), 1.77-1.87 (m, 1H), 1.41 (s, 9H), 1.24-1.30 (m, 4H), 1.22
(d, J=17.1 Hz, 3H), 0.84-0.89 (m, 3H), 0.16 (m, 9H), 0.12 (m, 9H), 0.11 (m, 9H); MS (ESI) m/z

794 (M+H)".

(78)-7-(Azetidin-3-ylthio)-7-deoxylincomycin (1-4)

{b&% 1-3 (280 mg, 0.352 mmol) D A % / —/ L (2.0 mL) ¥&RIC 1 BLEHEE (1.0 mL)
N, =IRT 20 MEE L, RSKICERB= T V22, 10%KERKET KU »
DOKVEIR CHet Uiz, AR Z BRI B U & A CRaMeth. IR L. WUERM L7,
BoNEEEZS VAN AT LI a~ N7 4— (BT IV - A K ) —)L) Tk
L, BAFEEKO 1-4 (99 mg, 73%) &7,

[a]p® +118° (¢ 1.0, CHCI3); '"H NMR (400 MHz, CD;0D) § 7.91 (s, 1H), 5.26 (d, J = 5.6
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Hz, 1H), 4.36-4.50 (m, 3H), 4.21 (d, J=9.7 Hz, 1H), 4.12-4.17 (m, 1H), 4.09 (dd, J= 5.6, 10.3
Hz, 1H), 3.98 (ddd, J = 3.5, 7.4, 10.8 Hz, 2H), 3.78 (d, /= 3.4 Hz, 1H), 3.59-3.66 (m, 1H), 3.56
(dd, J = 3.4, 10.4 Hz, 1H), 3.36-3.51 (m, 3H), 2.61 (s, 3H), 2.34-2.45 (m, 1H), 2.34-2.44 (m,
1H), 2.19-2.30 (m, 1H) 2.18 (s, 3H), 1.96-2.14 (m, 2H), 1.33-1.44 (m, 4H), 1.31 (d, J = 6.8 Hz,
3H), 0.93 (t, J = 7.1 Hz, 3H); MS (FAB) m/z 477 (M+H)"; HRMS (FAB) m/z caled for

C2HyN;05S, 478.2409, found 478.2408 (M+H)".

(78)-7-(Azetidin-3-ylthio)-7-deoxy-2,3,4-tris-O-(trimethylsilyl)lincomycin (1-5)

LA 1-4 (348 g 729 mmol) OE VU > 20mL) BRI MY AF v Urral
K (459 mL, 35.9 mmol) , ~FH¥ 2 F /LT TH 2 (7.5mL, 35.9 mmol) #H1x., =il
T 1R Uie, BSORI A 10%KERKSE T B U 7 SRS %, e — 5 /L CHiH
U7, ARAHZ KRG T b U O A TR, J8E L., BERW L2, Gonikits
AL —v (30 mL) ([Z¥fEL. 6N FERE (3.59 mL) Z iR =T 3.5 BefE#i#: L7z,
BOSEZ 10%REEKFE T R U ¥ ZOKEEIRIIN %, BEfg= T L Chatt U7z, A1 % 8K
Wifg S b U U A Clzth . JEil L, LR Lz, (O EZNHS Y 5V 5
Lrva~vw 7T 7 40— (~FH 2 - Fig=T L) THRE L, BAEERD 1-5 (3.0 g, 60%)
R,

[a]p>® +78° (¢ 1.2, CHCl;); "H NMR (400 MHz, CDCls;) § 7.48 (d, J = 11.0 Hz, 1H), 5.23 (d,
J=15.6 Hz, 1H), 447 (dt, J= 1.8, 10.5 Hz, 1H), 4.17 (dd, J = 5.6, 9.5 Hz, 1H), 4.00 (d, J=10.2
Hz, 1H), 3.83-3.90 (m, 2H), 3.73-3.81 (m, 1H), 3.70 (d, J = 2.2 Hz, 1H), 3.57-3.65 (m, 3H),
3.36 (dq, J = 1.8, 7.1 Hz, 1H), 3.14-3.20 (m, 1H), 2.98 (dd, J = 3.7, 11 Hz, 1H), 2.43 (s, 3H),
2.41 (d, J= 6.1 Hz, 1H), 2.18 (s, 3H), 1.92-2.09 (m, 3H), 1.73-1.90 (m, 1H), 1.68 (br. s., 2H),
1.25-1.32 (m, 4H), 1.23 (d, J = 7.1 Hz, 3H), 0.89 (t, J = 6.9 Hz, 3H), 0.17 (s, 9H), 0.14 (s, 9H),

0.12 (s, 9H); MS (ESI) m/z 694 (M+H)".
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(78)-7-Deoxy-7-{1-|2-(dimethylaminocarbonyl)ethyl]azetidin-3-ylthio}lincomycin (1-6b)

{EE#9 (60 mg, 0.086 mmol) DT /—/L (1.0mL) FKIZ, NyN-YAF LT 7V
LT 2R (8.9 uL,0.086 mmol) ZMx. =IETISSr, S0CTIRFMHRIE Lz, KIS %E
TR, A%/ —/v (1.0mL) KOIBUEHR (1.0mL) 2., =ik T105 W
PRUTz, BOGH Z WElE = F /L TaREE, K THIE L7z, KM Z10%KIRKE T R Y 7 4
KR TR L, BRR—F L CTHIH TR . AR 2 BOKRREE T~ & U 7 L CTRelE L7z,
%, WU L, mOEERO1Db (37 mg, 74%) E157,

[a]p® +90° (¢ 1.1, CHCI3); "H NMR (400 MHz, CD;0D) 6 5.26 (d, J = 5.6 Hz, 1H), 4.23
(dd,J=2.4,9.7 Hz, 1H), 4.14 (d, J= 9.7 Hz, H), 4.09 (dd, J= 5.6, 10.2 Hz, 1H) 3.62-3.82 (m,
5H), 3.55 (dd, J=3.2,10.2 Hz, 1H), 3.42 (dq, /= 2.4, 6.9 Hz, 1H), 3.19-3.26 (m, 1H),
3.02-3.09 (m, 4H), 2.93-3.02 (m, 1H), 2.91 (s, 3H), 2.74 (t, J=7.3 Hz, 2H), 2.42 (s, 3H), 2.39 (t,
J=17.3 Hz, 2H), 2.18 (s, 3H), 2.03-2.16 (m, 2 H), 1.94-2.02 (m, 1H), 1.84 (td, /= 10.0, 12.9 Hz,
1H), 1.30-1.37 (m, 4H), 1.28 (d, J = 6.9 Hz, 3H), 0.87-0.95 (m, 3H); MS (FAB) m/z 577

(M+H)"; HRMS (FAB) m/z calcd for C2sH49N4O6S, 577.3094, found 577.3089 (M+H)".

(78)-7-Deoxy-7-{1-[2-(methoxycarbonyl)ethyl]azetidin-3-ylthio}lincomycin (1-6a)

{EA% 1-6b & A2, 1-5(200 mg, 0.288 mmol) & 7 7 U /L A F /1 (23 uL, 0.26 mmol)
FV | EAREK1-6a (74%) %157,

[a]p™ +86° (¢ 1.1, CHCl;); 'H NMR (400 MHz, CD;0D) § 5.25 (d, J = 5.6 Hz, 1H), 4.24
(dd, J=2.5,9.7 Hz, 1H), 4.14 (d, J=9.7 Hz, 1H), 4.08 (dd, /= 5.6, 10.4 Hz, 1H), 3.61-3.82 (m,
7H), 3.55 (dd, J = 3.2, 10.4 Hz, 1H),3.41 (dq, J = 2.5, 7.0 Hz, 1H), 3.24 (dd, J = 5.2, 8.0 Hz,
1H), 2.96-3.05 (m, 3H), 2.75 (t, J = 7.2 Hz, 2H), 2.42 (s, 3H), 2.36 (t, J = 7.2 Hz, 2H), 2.17 (s,

3H), 2.04-2.16 (m, 2H), 1.93-2.03 (m, 1H), 1.80-1.90 (m, 1H), 1.30-1.37 (m, 4H), 1.28 (d, J =
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7.0 Hz, 3H), 0.87-0.95 (m, 3H); MS (FAB) m/z 564 (M+H)"; HRMS (FAB) m/z calcd for

CasH4sN304S, 564.2777, found 564.2770 (M+H)".

(78)-7-Deoxy-7-{1-|2-(morpholin-4-yl)ethyl] azetidin-3-ylthio}lincomycin (1-6c)

{E&% 1-6b & [FIERIZ, 1-5 (70 mg, 0.10 mmol) & 4-7 7 v A LE/LE Y > (14 uL, 0.10
mmol) XV, MAMFEK 1-6¢ (44 mg, 70%) % 1H7-,

[a]p® +91° (¢ 1.1, CHCl;); '"H NMR (400 MHz, CD;0D) § 5.26 (d, J = 5.6 Hz, 1H), 4.24
(dd, J=2.4,10.1 Hz, 1H), 4.14 (d, /= 10.1 Hz, 1H), 4.08 (dd, J = 5.6, 10.7 Hz, 1H), 3.71-3.81
(m, 2H), 3.61-3.71 (m, 6H), 3.49-3.58 (m, 5H), 3.42 (dq, J = 2.4, 6.9 Hz, 1H), 3.20-3.26 (m,
1H), 3.01-3.09 (m, 2H), 2.99 (dd, J = 4.6, 10.5 Hz, 1H), 2.75 (t, J = 7.6 Hz, 2H), 2.42 (s, 3H),
2.41 (t,J=17.6 Hz, 2H), 2.18 (s, 3H), 2.05-2.16 (m, 2H), 1.94-1.99 (m, 1H), 1.80-1.89 (m, 1H),
1.30-1.37 (m, 4H), 1.28 (d, J = 6.9 Hz, 3H), 0.88-0.95 (m, 3H); MS (FAB) m/z 619 (M+H)";

HRMS (FAB) m/z calcd for Co3Hs;N4OS; 619.3199, found 619.3192 (M+H)".

(78)-7-|1-(Benzo[d]oxazol-2-yl)azetidin-3-ylthio]-7-deoxylincomycin (1-7d)

A& 1-5 (60 mg, 0.086 mmol) D NN-¥ A F/LH/NLT I K (0.5 mL) BRIZ, 2-
7Ry A —1 (9.9 uL, 0.086 mmol) . kU =F /L7 2 > (12.1 pL, 0.086 mmol)
N, SR T 3R REE Lo, JOSIRICHRIE =T L &2 N2, 10%KEEKFET KU &
DOKVEIR CHeV Lo, AR Z SRR b U & A CRaetl. I8 L. WUERM L7,
‘Bonlkz A% —n (1.omL) ([CHMEL. 1 BUERERE (1.0mL) ZMMZ=EE T 10
SyIIBEEE Uz, BSOS 2 10% I KFE T b Y 7 SRS %, Bifg— 5L Tl L 7=,
AHEFA 2 OKAREE T b U o A TGRS IEE L, BUERNE L7z, 5o/ kia NH Y
VBTN AT LI~ NI TT7 40— (~FHhy - FiigeFL) CREL, BEEEKO

1-7d (51 mg, 99%) % +7-,
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[a]p® +103° (¢ 0.99, CHCl;); H NMR (400 MHz, CD;0D) & 7.29-7.35 (m, 2H), 7.19 (dt, J
= 1.1, 7.5 Hz, 1H), 7.09 (dt, J = 1.1, 7.5 Hz, 1H), 5.27 (d, J = 5.6 Hz, 1H), 4.62-4.72 (m, 2H),
433 (dd, J=2.9,9.7 Hz, 1H), 4.07-4.21 (m, 5H), 3.71-3.75 (m, 1H), 3.57 (dd, J= 3.4, 10.2 Hz,
1H), 3.52 (dq, J = 2.9, 6.8 Hz, 1H), 3.23 (dd, J = 5.6, 8.0 Hz, 1H), 2.99 (dd, J = 4.4, 10.5 Hz,
1H), 2.43 (s, 3H), 2.17 (s, 3H), 1.95-2.15 (m, 3H), 1.80-1.90 (m, 1H), 1.27-1.38 (m, 7H),
0.88-0.94 (m, 3H); MS (FAB) m/z 595 (M+H)"; HRMS (FAB) m/z caled for CasHy3N406S,

595.2624, found 595.2633 (M+H)".

(78)-7-Deoxy-7-[1-(2-nitrophenyl)azetidin-3-ylthio]lincomycin (1-7a)

LA 1-7d & REEIC, 1-5 (100 mg, 0.144 mmol) & 2-7 /A4 o= Er (152
uL, 0.144 mmol) £V . PHEAEIA 1-7a (49 mg, 57 %) =157,

[a]p® +53° (¢ 0.75, CHCl;); 'H NMR (400 MHz, CD50D) ¢ 7.78 (dd, J = 1.6, 8.3 Hz, 1H),
7.45 (ddd, J = 1.6, 7.1, 8.5 Hz, 1H), 6.80 (ddd, J = 1.2, 7.1, 8.3 Hz, 1H), 6.72 (dd, J= 1.2, 8.5
Hz, 1H), 5.26 (d, J = 5.6 Hz, 1H), 4.39 (t, J = 8.2 Hz, 1H), 4.27-4.36 (m, 2H), 4.16 (d, J = 9.7
Hz, 1H), 4.09 (dd, J = 5.6, 10.2 Hz, 1H), 3.91-4.01 (m, 1H), 3.72-3.78 (m, 2 H), 3.70-3.72 (m,
1H), 3.56 (dd, J = 3.2, 10.2 Hz, 1H), 3.51 (dq, J = 2.7, 7.0 Hz, 1H), 3.23 (dd, J = 5.6, 8.0 Hz,
1H), 2.99 (dd, J = 4.6, 10.7 Hz, 1H), 2.41 (s, 3H), 2.15 (s, 3H), 2.03-2.14 (m, 2H), 1.93-2.03 (m,
1H), 1.84 (td, J=10.2, 12.8 Hz, 1H), 1.29-1.35 (m, 7H), 0.87-0.94 (m, 3H); MS (FAB) m/z 599

(M+H)"; HRMS (FAB) m/z calcd for Co;H43N40-S, 599.2573, found 599.2572 (M+H)".

(7S)-7-Deoxy-7-[1-(4-nitrophenyl)azetidin-3-ylthio]lincomycin (1-7b)
L&MW 1-7d & REEIC, 1-5 (70 mg, 0.17 mmol) & 4-7 A n=}Fua ¥ (18 L,
0.17 mmol) X V. FEMAMEK 1-7Tb (34 mg, 56%) Z1H7-,

[a]p® +94° (¢ 0.87, CHCL;); "H NMR (400 MHz, CD;0D) § 8.06-8.12 (m, 2H), 6.40-6.46
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(m, 2H), 5.27 (d, J = 5.4 Hz, 1H), 4.50 (t, J= 8.0 Hz, 1H), 4.45 (t, J= 8.0 Hz, 1H), 4.33 (dd, J =
2.7,9.7 Hz, 1H), 4.19 (d, J = 9.7 Hz, 1H), 4.05-4.13 (m, 2H), 3.84-3.91 (m, 2 H), 3.71-3.74 (m,
1H), 3.57 (dd, J = 3.2, 10.2 Hz, 1H), 3.52 (dq, J = 2.7, 7.3 Hz, 1H), 3.23 (dd, J = 5.5, 7.9 Hz,
1H), 3.00 (dd, J = 4.5, 10.6 Hz, 1H), 2.41 (s, 3H), 2.16 (s, 3H), 2.04-2.14 (m, 2H), 1.94-2.04 (m,
1H), 1.85 (td, J= 10.2, 13.0 Hz, 1H), 1.27-1.37 (m, 7H), 0.87-0.94 (m, 3H); MS (FAB) m/z 599

(M+H)"; HRMS (FAB) m/z calcd for C,,H4;N,0-S, 599.2573, found 599.2567 (M+H)".

(78)-7-|1-(4-Aminophenyl)azetidin-3-ylthio]-7-deoxylincomycin (1-7c)

{EA# 1-7b (127 mg, 0.212 mmol) ® A % /7 —/L (4.0 mL) &HRIZ., b EH4 (77.2 mg,
0.318 mmol) Z N1z, KFFRHFK T, IR T 1 RFEIEE Lo, RKISKAET A Mg L,
WIERME LTc, oL VTN T 6ra~ 7T 74— (BT FL— A
X ) —)V) THRLL, E\AaFEED 1-7c (77 mg, 64%) %1372,

[a]p™ +104° (¢ 1.2, CHCl;); 'H NMR (400 MHz, CD;0D) § 6.64-6.75 (m, 2H), 6.33-6.44
(m, 2H), 5.27 (d, J=5.6 Hz, 1H), 4.28 (dd, J = 2.4, 9.7 Hz, 1H), 4.18-4.25 (m, 1H), 4.16 (d, J =
9.7 Hz, 1H), 4.09 (dd, J = 5.6, 10.2 Hz, 2H), 3.89-3.98 (m, 1H), 3.70 (d, J = 3.2 Hz, 1H), 3.56
(dd, J=3.2, 10.2 Hz, 2H), 3.51-3.54 (m, 1 H), 3.49 (dq, /= 2.4, 7.1 Hz, 1H), 3.23 (dd, J=5.5,
7.7 Hz, 1H), 3.00 (dd, J = 4.5, 10.5 Hz, 1H), 2.42 (s, 3H), 2.17 (s, 3H), 2.03-2.14 (m, 2H),
1.94-2.03 (m, 1H), 1.85 (td, J = 10.2, 12.8 Hz, 1H), 1.29-1.36 (m, 7H), 0.87-0.95 (m, 3H); MS
(FAB) m/z 569 (M+H)"; HRMS (FAB) m/z calcd for C,;H,5N,05S, 569.2831, found 569.2838

(M+H)".

(78)-7-Deoxy-7-[1-(4,5-dihydrothiazol-2-yl)azetidin-3-ylthio]lincomycin (1-9)
{bE# 1-2 (150 mg, 0.214 mmol) KX OVEREEH U 7 2 (88.7 mg, 0.642 mmol) @ DMF

(1.5 mL) BR¥HRIZ, 3-(4,5-dihydrothiazol-2-yl)azetidine-1-thiol hydrochloride (90.2 mg,
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0.428 mmol) Z MMz, 80°CT 5 KEMIFEFE L7, =|IRICWHENL, SIS Z ik~ 5 L CHh
U, Sk Cled L, A Z BUKRREET b Y o A CHalth, R L, BT
MLl BN EEEZ S VN IND T a<x s T 74— (~FH o —FimF /L)
TR L, MEAERE LN 2F AL U RER 95 mg) #187, RUATFALT UL
RiEER (50mg) DA K /7 —/ (1.0mL) HKIZ, 1 BUEERE (1.0mL) ZNx, =ET
5 or[ER LT, BUSK A Bl = F L CArfiL, K Chl L7z, KFEZ 10%R K
FU D LKEER TR L, Bilig L Tl U 7o, ARAE 2 KRR 7~ ) O A CRE
g L7z, JERE L EAERD 1-9 (30 mg, 47%) & 15372,

[a]p* +103° (¢ 0.99, CHCI;); "H NMR (400 MHz, CD;0D) 6 5.26 (d, J = 5.6 Hz, 1H), 4.40
(t, J=8.0 Hz, 1H), 435 (t,J = 8.2 Hz, 1H), 4.30 (dd, J = 2.6, 9.6 Hz, 1H), 4.15 (d, J = 9.6 Hz,
1H), 4.09 (dd, J = 5.6, 10.2 Hz, 1H), 3.98 (tt, J = 5.5, 7.8 Hz, 1H), 3.94 (t, J = 7.5 Hz, 2H),
3.79-3.85 (m, 2H), 3.69-3.72 (m, 1H), 3.56 (dd, J = 3.2, 10.2 Hz, 1H), 3.47 (dq, J= 2.6, 7.1 Hz,
1H), 3.38 (t, J = 7.5 Hz, 2H), 3.24 (dd, J = 5.5, 7.9 Hz, 1H), 2.99 (dd, J = 4.6, 10.7 Hz, 1H),
2.42 (s, 3H), 2.19 (s, 3H), 2.05-2.18 (m, 2H), 1.95-2.03 (m, 1H), 1.85 (td, J=10.2, 12.8 Hz, 1H),
1.31-1.37 (m, 4H), 1.29 (d, J = 7.1 Hz, 3H), 0.88-0.95 (m, 3H); MS (FAB) m/z 563 (M+H)';

HRMS (FAB) m/z calcd for Co4H43N405S, 563.2396, found 563.2388 (M+H)".

(78)-7-Deoxy-7-[1-(dimethylaminocarbonyl)azetidin-3-ylthio]lincomycin (1-8a)

&% 1-5 (100 mg, 0.144 mmol) ® 7 m R/ (700 uL) ¥EHEIZ, R =F L7 3
> (202 uL, 0.144 mmol) ¥ AF /NN RFEA )7 1 U K (13.2 uL, 0.144 mmol) . N, N-
VAFATI /YT (17.6 mg, 0.144 mmol) A AN%., =R T 3.5 FRfEEE L2, X
S e MRl = TV AV . K TR L7c, KA Z 10%RERKFE T H U 7 LK CH
L. HElg—F /L ChitH U, ABEH 2 BOKRER T F U U A TR L7z, TR,

ML, BFONIIREE VDTN T L0~ b T T T 40— (~NFH o —Fifg=F L)
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THR L, EAEKELTRY AFLI Y UE#EE (95mg) 257, R AFLIY
IARER (95mg) DA% /7 —/v (1.0mL) EKIZ, 1| BEdm: (1.omL) 2z, EiR
T 10 i Uis, SOSIR A FiiR— T L CaAfR%. KTt L7z, KM% 10%5EE K
FF MU T LKEHKTHIL ., BiliET F L CTHIM U T2, A2 EKEREE T Y 7 AT
LR EE L 7o, IR LA E R 1-8a (55 mg, 70%) & 1372,

[a]p® +66° (¢ 1.1, CHCIl3); 'H NMR (400 MHz, CD50D) § 5.26 (d, J = 5.6 Hz, 1H),
4.32-4.42 (m, 2H), 4.29 (dd, J = 2.6, 9.7 Hz, 1H), 4.15 (dd, J = 0.73, 9.7 Hz, 1H), 4.09 (dd, J =
5.6, 10.4 Hz, 1H), 3.80-3.88 (m, 3H), 3.69-3.71 (m, 1H), 3.56 (dd, J = 3.2, 10.4 Hz, 1H), 3.46
(dq, J=2.6, 7.1 Hz, 1H), 3.24 (dd, J=5.5, 7.9 Hz, 1H), 2.99 (dd, J = 4.6, 10.5 Hz, 1H), 2.84 (s,
6H), 2.42 (s, 3H), 2.19 (s, 3H), 2.04-2.16 (m, 2H), 1.94-2.02 (m, 1H), 1.84 (td, /= 10.1, 12.9 Hz,
1H), 1.31-1.37 (m, 4H), 1.29 (d, J = 7.1 Hz, 3H), 0.89-0.94 (m, 3H); MS (FAB) m/z 549

(M+H)"; HRMS (FAB) m/z caled for C,H44NsO¢S5 549.2781, found 549.2782 (M+H)".

(78)-7-Deoxy-7-{1-[(morpholin-4-yl)carbonyl]azetidin-3-ylthio}lincomycin (1-8c)
{5 1-8a L [FIEEIZ, 1-5 (70 mg, 0.10 mmol) & 4-FE/LRY =L R=1rrnral K
(11.7 uL, 0.10 mmol) £ V| MEAEK 1-8¢ (42 mg, 70%) Z15H7-,

[a]p® +69° (c 0.86, CHCl;); '"H NMR (400 MHz, CD;0D) 6 5.26 (d, J = 5.6 Hz, 1H),
4.33-4.45 (m, 2H), 4.29 (dd, J = 2.7, 9.5 Hz, 1H), 4.15 (d, J = 9.5 Hz, 1H), 4.09 (dd, J = 5.6,
10.4 Hz, 1H), 3.83-3.91 (m, 3H), 3.70 (d, J = 3.3 Hz, 1H), 3.59-3.64 (m, 4H), 3.55 (dd, J=3.3,
10.4 Hz, 1H), 3.46 (dq, J=2.7, 7.0 Hz, 1H), 3.27-3.33 (m, 4H), 3.23 (dd, /= 5.2, 7.9 Hz, 1H),
2.99 (dd, J=4.6, 10.7 Hz, 1H), 2.42 (s, 3H), 2.18 (s, 3H), 2.04-2.17 (m, 2H), 1.94-2.02 (m, 1H),
1.79-1.89 (m, 1H), 1.31-1.37 (m, 4H), 1.29 (d, J = 7.0 Hz, 3H), 0.88-0.95 (m, 3H); MS (FAB)
m/z 591 (M+H)"; HRMS (FAB) m/z calcd for C,H4;N405S, 591.2886, found 591.2891

(M+H)".
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(78)-7-Deoxy-7-[1-(phenylcarbonyl)azetidin-3-ylthio]lincomycin (1-8d)

e 1-8a L [EAEEIC, 1-5 (50 mg, 0.086 mmol) &X' A7 1l K (10 uL, 0.086
mmol) XV, MAMHEK 1-8d (35 mg, 67%) =157,

[a]p™ +90° (¢ 0.74, CHCl;); 'H NMR (400 MHz, CD;0D) § 7.84-7.90 (m, 2H), 7.72-7.79
(m, 1H), 7.65-7.72 (m, 2H), 5.21 (d, J = 5.6 Hz, 1H), 4.22 (dd, J = 2.7, 9.3 Hz, 1H), 4.19-4.11
(m, 2H), 4.06 (dd, J = 5.6, 10.3 Hz, 1H) 4.05-4.02 (m, 1H), 3.68-3.77 (m, 1H), 3.66 (d, J=3.2
Hz, 1H), 3.54-3.58 (m, 2H), 3.52 (dd, /= 3.2, 10.3 Hz, 1H), 3.33 (dq, /= 2.7, 6.8 Hz, 1H), 3.19
(dd, J=5.2,7.9 Hz, 1H), 2.94 (dd, J = 4.6, 10.7 Hz, 1H), 2.34 (s, 3H), 2.10-2.16 (m, 1H), 2.08
(s, 3H), 2.02-2.07 (m, 1H), 1.89-2.00 (m, 1H), 1.76-1.87 (m, 1H), 1.26-1.35 (m, 4H), 1.16-1.21
(m, 3H), 0.87-0.94 (m, 3H); MS (FAB) m/z 618 (M+H)"; HRMS (FAB) m/z calcd for

C;H44N;0,S;5 618.2341, found 618.2340 (M+H)".

(78)-7-Deoxy-7-[1-(2-nitrophenylcarbonyl)azetidin-3-ylthio]lincomycin (1-8¢)

{bAW) 1-8a & [FIERIZ, 1-5 (70 mg, 0.10 mmol) & 2-= huaX> Y A7V K (13 uL,
0.10 mmol) XV, MEA[EK 1-8e (47 mg, 72%) %1572,

[a]p™ +88° (¢ 1.0, CHCl5); 'H NMR (400 MHz, CD;0D) 6 8.17-8.23 (m, 1H), 7.79-7.85 (m,
1H), 7.69-7.74 (m, 1H), 7.52-7.57 (m, 1H), 5.19-5.28 (m, 1H), 4.55-4.66 (m, 1H), 4.25-4.41 (m,
2H), 3.98-4.20 (m, 3H), 3.78-3.86 (m, 1H), 3.68-3.73 (m, 1H), 3.41-3.63 (m, 2H), 3.17-3.27 (m,
1H), 3.17-3.27 (m, 1H), 2.93-3.02 (m, 1H), 2.36-2.44 (m, 3H), 2.03-2.24 (m, 5H), 1.92-2.03 (m,
1H), 1.78-1.90 (m, 1H), 1.22-1.37 (m, 7H), 0.87-0.95 (m, 3H); MS (FAB) m/z 627 (M+H)";

HRMS (FAB) m/z calcd for CosHysN4OgS, 627.2522, found 627.2516 (M+H)".

(78)-7-Deoxy-7-[1-(piperidin-1-yl)azetidin-3-ylthio]lincomycin (1-8b)
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& 1-5 (80 mg, 0.12 mmol) D7 mm A& (500 uL) KT, 0°CT, B
¥ (13 uL, 0.13 mmol) , E°Y 2> (20.5 uL, 0.25 mmol) &Y k U 78 A7 (13 mg, 0.042
mmol) ZNA. =T 1 B Lo, BUSIRZFIR =T L TR, 10%KERK R
F R U U AR TR L, AR A BOKEREE T R U v A CER LT, JEIR%, IR
ML, BonKEE> VTN T hr7a~ N7 40— (T —FigE=F L)
TR L, U AF LT U RGER 22mg) #1572, U X F v U LLRER (22 mg)
DAL 7 =)L (1.0mL) FHRIZ, 1 BUEHRRE (1.0mL) 200, =i T 10 /R L7,
FOSHR & BElE = F L TR L. 10%REEKSET U U LKEEIR CHed L. A % K
BifEg T RV O A THIER U7, R EE  HEIRAE L E AR KD 1-8b (16 mg, 23%) & 15372,

[a]p® +100° (¢ 0.72, CHCl;); 'H NMR (400 MHz, CD;0D) d 5.26 (d, J = 5.6 Hz, 1H), 4.39
(t,J=7.8 Hz, 1 H) 4.34 (t,J = 7.8 Hz, 1H), 4.29 (dd, J = 2.6, 9.6 Hz, 1H), 4.16 (d, J = 9.6 Hz,
1H), 4.09 (dd, J = 5.6, 10.4 Hz, 1H), 3.80-3.90 (m, 3H), 3.70 (d, J = 3.2 Hz, 1H), 3.56 (dd, J =
3.2, 10.4 Hz, 1H), 3.46 (dq, J = 2.6, 7.1 Hz, 1H), 3.22-3.30 (m, 5H), 2.99 (dd, J = 4.6, 10.7 Hz,
1H), 2.42 (s, 3H), 2.19 (s, 3H), 2.05-2.17 (m, 2H), 1.95-2.03 (m, 1H), 1.85 (td, J=10.2, 12.8 Hz,
1H), 1.59-1.66 (m, 2H), 1.49-1.57 (m, 4H), 1.31-1.38 (m, 4H), 1.29 (d, J = 7.1 Hz, 3H),
0.90-0.94 (m, 3H); *C NMR (125 MHz, CD;0D) ¢ 178.0, 164.0, 90.5, 72.0, 71.3, 70.4, 69.9,
69.5, 63.9, 61.3, 60.1, 54.3, 46.9, 42.9, 42.3, 39.2, 38.7, 37.0, 33.2, 27.0, 25.5, 22.6, 21.0, 14.6,
14.5; MS (EI) m/z 588 M"; HRMS (FAB) m/z calcd for CpHyN404S, 589.3094, found

589.3096 (M+H)".

(78)-7-Deoxy-7-[5-(2-naphthyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-1)
L& 1-1 (240 mg, 0.39 mmol) DT FF b k7 F > (5mL) WiRIZ, 0°CT, bV
7 2= )VIR AT 42 (160 mg, 0.61 mol) XN =F T VAN EFT L— b (0.10 mL,

0.55mmol) %Mz, 0CT 30 77##%. 5-(naphthalen-2-yl)-1,3,4-thiadiazole-2-thiol (130
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mg, 0.53 mmol) % Il %, SRS CT—BefE#H U, BOSRZ LR L, A%/ —/1 (5mL) .
1 HEHRE (0.5mL) 2002, =EIRIZ T30 ofiEH: Lic, RONKZRBERNGE L, fFoh
THRIEIKRZMA, P F N —T )L T LTz, KIEZ 10%KEEKET U O LKE
e, e T L ORI U7c, AHRFE 2 BOKEIRE T R U U A TR, TR L.
WIERAE L RN EREEZBEE 7 o~ NI 7 4 —(aakvb /A K ) —)
S28% 7T =T K =20:1:0.1) THERL, BEARFKD 2-1 (223 mg, 9%) =157,
[a]p”” +64° (¢ 0.79, CHCls); "H NMR (300 MHz, CDCl;) § 9.03 (d, J = 8.8 Hz, 1H), 8.31 (s,
1H), 8.04-8.08 (m, 1H), 7.87-8.02 (m, 3H), 7.56-7.64 (m, 2H), 5.37 (d, J = 5.8 Hz, 1H),
3.99-4.48 (m, 1H), 4.31-4.37 (m, 1H), 4.28 (d, J = 10.4 Hz, 1H) 4.16 (dd, J = 9.9, 6.0 Hz, 1H),
3.68-3.74 (m, 1H), 3.54-3.64 (m, 1H), 3.42 (dd, J= 7.7, 5.5 Hz, 1H), 3.11 (dd, J= 9.9, 4.7 Hz,
1H), 2.41 (s, 3H), 2.19 (s, 3H), 2.06-2.18 (m, 2H), 1.86-2.02 (m, 2H), 1.58 (d, J = 6.9 Hz, 1H),
1.24-1.42 (m, 4H), 0.86-0.99 (m, 3H); MS (FAB) m/z 633 (M+H)"; HRMS (ESI) m/z calcd for

C30H4N4O5S5 633.2234, found 633.2235 (M+H)".

(78)-7-Deoxy-7-[5-(2-pyridyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-2)

L&) 2-1 L FEIERIC, 1-1 (240 mg, 0.39 mmol) & 5-(pyridin-2-yl)-1,3,4-thiadiazole-2-thiol

(100 mg, 0.51 mmol) X ¥ MEA[EGE 2-2 (11%) %1537,

[a]p?” +140° (¢ 1.2, CHCl;); '"H NMR (300 MHz, CDCl;) 6 8.93 (d, J = 9.1 Hz, 1H),
8.63-8.67 (m, 1H), 8.28 (d, J = 8.0 Hz, 1H), 7.84-7.91 (m, 1H), 7.38-7.44 (m, 1H), 5.36 (d, J =
5.5 Hz, 1H), 5.29 (m, 1H), 4.32-4.47 (m, 2H), 425 (d, J = 9.9 Hz, 1H), 4.10-4.19 (m, 1H),
3.69-3.74 (m, 1H), 3.55-3.64 (m, 1H), 3.34-3.41 (m, 1H), 3.10 (dd, J = 10.3, 4.8 Hz, 1H),
2.71-2.79 (m, 1H), 2.41 (s, 3H), 2.15 (s, 3H), 2.06-2.14 (m, 2H), 1.88-2.00 (m, 2H), 1.57 (d, J =
6.9 Hz, 3H), 1.28-1.41 (m, 4H), 0.88-0.97 (m, 3H); MS (FAB) m/z 584 (M+H)"; HRMS (ESI)

m/z caled for C,5H3sN5O5S; 584.2030, found 584.2032 (M+H)".
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(78)-7-Deoxy-7-[5-(3-pyridyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-3)
&9 2-1 L FEIEEIZ, 1-1 (240 mg, 0.39 mmol) & 5-(pyridin-3-yl)-1,3,4-thiadiazole-2-thiol
(100 mg, 0.51 mmol) &£ ¥ MEAE K 2-3 (37%) %1537,

[a]p>’ +105° (¢ 1.0, CHCI3); "H NMR (300 MHz, CDCl5) 6 9.09 (s, 1H), 9.05 (d, J = 8.0 Hz,
1H), 8.72-8.78 (m, 1H), 8.24 (d, J = 8.2 Hz, 1H), 7.42-7.51 (m, 1H), 5.36 (d, J = 5.8 Hz, 1H),
5.31 (br s, 1H), 4.31-4.50 (m, 2H), 4.24 (d, J = 9.9 Hz, 1H), 4.09-4.19 (m, 2H), 3.69-3.75 (m,
1H), 3.51-3.61 (m, 1H), 3.36-3.44 (m, 1H), 3.07-3.14 (m, 1H), 2.41 (s, 3H), 2.18 (s, 3H),
2.04-2.16 (m, 2H), 1.84-2.02 (m, 2H), 1.57 (d, J = 6.9 Hz, 3H), 1.28-1.38 (m, 4H), 0.87-0.96 (m,
3H); MS (FAB) m/z 584 (M+H)"; HRMS (ESI) m/z caled for CsH33NsOsS3 584.2030, found

584.2027 (M+H)".

(78)-7-Deoxy-7-[5-(4-pyridyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-4)
& 2-1 L [FEIERIZ, 1-1 (240 mg, 0.39 mmol) & 5-(pyridin-4-yl)-1,3,4-thiadiazole-2-thiol
(100 mg, 0.51 mmol) K ¥ ME[E(K 2-4 (48%) %1572,

[a]p”” +124° (¢ 1.0, CHCl;); 'H NMR (300 MHz, CDCl;) ¢ 9.03 (d, J = 8.8 Hz, 1H),
8.75-8.82 (m, 2H), 7.73-7.79 (m, 2H), 5.36 (d, J = 5.5 Hz, 1H), 5.27 (br s, 1H), 4.44-4.54 (m,
1H), 4.39 (qd, J = 6.9, 3.3 Hz, 1H), 4.25 (d, /= 10.2 Hz, 1H), 4.17 (dd, J = 10.2, 5.5 Hz, 1H),
3.77 (br s, 1H), 3.59 (dd, J = 10.2, 3.0 Hz, 1H), 3.43-3.50 (br s 1H), 2.51 (br s, 3H), 2.16-2.29
(m, 2H), 2.15 (s, 3H), 1.89-2.09 (m, 2H), 1.57 (d, J = 6.9 Hz, 3H), 1.24-1.43 (m, 4H), 0.87-0.96
(m, 3H); MS (FAB) m/z 584 (M+H)"; HRMS (ESI) m/z calcd for C,sH3;sNs505S; 584.2030,

found 584.2032 (M+H)".

(78)-7-Deoxy-7-[5-(2-thienyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-5)
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{EAW) 2-1 & [FIERIZ . 1-1 (240 mg, 0.39 mmol) & 5-(thiophen-2-yl)-1,3,4-thiadiazole-2-thiol
(100 mg, 0.51 mmol) &£ ¥ MEAE K 2-5 (17%) %1537,

[0]p™ +90° (¢ 1.1, CHCl3); 'H NMR (300 MHz, CDCly) 6 8.96 (d, J = 8.8 Hz, 1H),
7.48-7.54 (m, 2H), 7.11-7.16 (m, 1H), 5.34 (d, J = 5.5 Hz, 1H), 5.31 (br s, 1H), 4.36-4.46 (m,
1H), 4.22-4.33 (m, 2H), 4.15 (dd, J = 10.0, 5.5 Hz, 1H), 3.68-3.74 (m, 1H), 3.58 (dd, J = 10.0,
3.4 Hz, 1H), 3.38 (dd, 7= 7.7, 5.5 Hz, 1H), 3.07 (dd, J= 10.2, 4.9 Hz, 1H), 2.37 (s, 3H), 2.17 (s,
3H), 1.86-2.15 (m, 4H), 1.53 (d, J = 6.9 Hz, 3H), 1.28-1.39 (m, 4H), 0.86-0.96 (m, 3H); MS
(FAB) m/z 589 (M+H)"; HRMS (ESI) m/z caled for CasHyN4O5S4 589.1641, found 589.1646

(M+H)",

(78)-7-Deoxy-7-[5-(2-furanyl)-1,3,4-thiadiazol-2-ylthio|lincomycin (2-6)
{bEW 2-1 L FEIERIC, 1-1 (240 mg, 0.39 mmol) & 5-(furan-2-yl)-1,3,4-thiadiazole-2-thiol
(100 mg, 0.54 mmol) K ¥ ME[E(K 2-6 (38%) A 15372,

[a]p® +88° (¢ 1.4, CHCl3); 'H NMR (300 MHz, CDCl;) § 8.79 (d, J = 8.5 Hz, 1H),
7.58-7.62 (m, 1H), 7.13-7.17 (m, 1H), 6.57-6.63 (m, 1H), 5.34 (d, J = 5.5 Hz, 1H), 5.26 (br s,
1H), 4.35-4.44 (m, 1H), 4.31 (qd, J= 6.9, 3.3 Hz, 1H), 4.24 (d, /= 10.2 Hz, 1H), 4.11-4.21 (m,
2H), 3.67-3.74 (m, 1H), 3.53-3.64 (m, 2H), 3.47 (s, 1H), 3.29-3.39 (m, 1H), 3.06 (dd, J = 10.0,
4.5 Hz, 1H), 2.36 (s, 3H), 2.14 (s, 3H), 2.02-2.11 (m, 2H), 185-1.99 (m, 2H), 1.51 (d, /= 6.9 Hz,
3H), 1.11-1.40 (m, 4H), 0.82-0.97 (m, 3H); MS (FAB) m/z 573 (M+H)"; HRMS (ESI) m/z calcd

for C24H37N4O6S3 5731870, found 573.1870 (M‘FH)+

(78)-7-Deoxy-7-[5-(2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-7)
&9 2-1 & EFRIZ,1-1 (320 mg, 0.51 mmol) & 5-(2-nitrophenyl)-1,3,4-thiadiazole-2-thiol

(160 mg, 0.67 mmol) &£ ¥ MEAE K 2-7 (54%) %1537,
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mp 235-240 °C (decomp.); [o]p>® +91° (¢ 0.52, CHCl;); IR (KBr) 3399, 2922, 1654, 1533
em’'; 'H NMR (300 MHz, CDCl5) 6 9.10 (d, J = 8.0 Hz, 1H), 7.68-7.79 (m, 1H), 7.68-7.79 (m,
3H), 5.36 (d, J = 5.5 Hz, 1H), 4.39-4.49 (m, 1H), 4.20-4.38 (m, 2H), 4.15 (dd, J = 9.9, 5.5 Hz,
1H), 3.71 (br s, 1H), 3.53-3.61 (m, 1H), 3.31-3.38 (m, 1H), 3.09 (dd, J = 10.3, 4.8 Hz, 1H), 2.40
(s, 3H), 2.19 (s, 3H), 2.03-2.16 (m, 4H), 1.57 (d, J = 7.1 Hz, 3H), 1.24-1.40 (m, 4H), 0.86-0.96
(m, 3H); °C NMR (100 MHz, CDCl3) & 179.1, 164.9, 163.5, 148.5, 132.9, 132.0, 131.6, 124.9,
123.8, 89.1, 71.8, 71.0, 69.2, 68.4, 68.2, 62.5, 53.0, 44.9, 41.7, 38.1, 37.9, 35.7, 21.5, 18.5, 14.8,
14.2; MS (FAB) m/z 628 (M+H)'; HRMS (ESI) m/z caled for C2sH3sN50;S; 628.1928, found

628.1934 (M+H)".

(78)-7-Deoxy-7-[5-(3-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-8)
& 2-1 & [FERIZ,1-1 (320 mg, 0.51 mmol) & 5-(3-nitrophenyl)-1,3,4-thiadiazole-2-thiol
(160 mg, 0.67 mmol) K ¥ ME[E(K 2-8 (41%) %1572,

[a]p® +85° (¢ 1.1, CHCI3); 'H NMR (300 MHz, CDCl;) § 9.02 (d, J = 9.1 Hz, 1H),
8.07-8.75 (m, 1H), 8.35-8.42 (m, 1H), 8.24-8.29 (m, 1H), 7.73 (t, J = 8.0 Hz, 1H), 5.36 (d, J =
5.2 Hz, 1H), 5.31 (br s, 1H), 4.34-4.52 (m, 2H), 4.23 (d, J = 10.2 Hz, 1H), 4.15 (dd, J = 10.0,
5.4 Hz, 1H), 3.69-3.75 (m, 1H), 3.57 (dd, J = 9.9, 3.0 Hz, 1H), 3.36-3.44 (m, 1H), 3.11 (dd, J =
10.0, 4.8 Hz, 1H), 2.43 (s, 3H), 2.18 (s, 3H), 2.08-2.17 (m, 2H), 1.90-2.03 (m, 2H), 1.58 (d, J =
6.9 Hz, 3H), 1.24-1.44 (m, 4H), 0.88-0.99 (m, 3H); MS (FAB) m/z 628 (M+H)"; HRMS (ESI)

m/z caled for C,6H33N5O;S; 628.1928, found 628.1938 (M+H)".

(78)-7-Deoxy-7-|5-(4-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-9)
&9 2-1 & EFRIZ . 1-1 (240 mg, 0.39 mmol) & 5-(4-nitrophenyl)-1,3,4-thiadiazole-2-thiol

(120 mg, 0.50 mmol) &£ ¥ MEAE K 2-9 (33%) %1537,
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[a]p® +67° (c 0.81, CHCl5); '"H NMR (300 MHz, CDCl;) § 8.92 (d, J= 9.1 Hz, 1H), 8.35 (d,
J=28.5 Hz, 2H), 8.08 (d, J = 8.5 Hz, 2H), 5.34 (d, J= 5.5 Hz, 1H), 4.34-4.51 (m, 2H), 4.22 (d, J
=9.9 Hz, 1H), 4.16 (dd, J = 10.3, 5.6 Hz, 1H), 3.72 (d, J = 3.0 Hz, 1H), 3.58 (dd, J = 10.0, 3.3
Hz, 1H), 3.33-3.39 (m, 1H), 3.11 (dd, J = 10.0, 4.5 Hz, 1H), 2.41 (s, 3H), 2.14 (s, 3H),
2.06-2.12 (m, 2H), 1.86-2.04 (m, 2H), 1.57 (d, J = 6.9 Hz, 3H), 1.23-1.38 (m, 4H), 0.85-0.94 (m,
3H); MS (FAB) m/z 628 (M+H)"; HRMS (ESI) m/z caled for CsHssN5O-S5 628.1928, found

628.1927 (M+H)".

(7S)-7-Deoxy-7-[5-(1-methyl-5-nitro-1H-pyrazol-4-yl)-1,3,4-thiadiazol-2-ylthio]lincomycin
(2-10)

it & 210 & @H & 1© . 11 ( 280 mg 045 mmol ) &
5-(1-methyl-5-nitro-1H-pyrazol-4-yl)-1,3,4-thiadiazole-2-thiol (120 mg, 0.49 mmol) £ ¥ ¢z
[EK 2-10 (35%) %457,

[a]p®' +51° (¢ 1.1, CHCIl;); "H NMR (300 MHz, CDCl;) 6 8.89 (d, J = 8.8 Hz, 1H), 5.34 (d,
J=5.5Hz, 1H), 5.27 (br s, 1H), 4.37-4.48 (m, 2H), 4.23 (d, /= 10.4 Hz, 1H), 4.14 (dd, J = 10.0,
5.5 Hz, 1H), 4.08 (s, 3H), 3.70 (br s, 1H), 3.53-3.62 (m, 1H), 3.32-3.40 (m, 1H), 3.09 (dd, J =
10.3, 4.8 Hz, 1H), 2.40 (s, 3H), 2.17 (s, 3H), 1.85-2.15 (m, 4H), 1.55 (d, J = 6.9 Hz, 1H),
1.25-1.39 (m, 4H), 0.85-0.96 (m, 3H); MS (FAB) m/z 632 (M+H)"; HRMS (ESI) m/z calcd for

Ca4H3sN,05S5 632.1989, found 632.1991 (M+H)".

(78)-7-Deoxy-7-[5-(1-methyl-4-nitro-1H-pyrazol-3-yl)-1,3,4-thiadiazol-2-ylthio]lincomycin
(2-11)
it & 210 & @H & 2. 11 ( 280 mg 045 mmol ) &

5-(1-methyl-4-nitro-1H-pyrazol-3-yl)-1,3,4-thiadiazole-2-thiol (120 mg, 0.49 mmol) £ ¥ ¢z
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R 2-11 (18%) Z15%7-,

[a]p*® +79° (¢ 0.52, CHCl5); 'H NMR (300 MHz, CDCls) 6 8.90 (d, J = 8.8 Hz, 1H), 8.33 (s,
1H), 5.35 (d, J = 5.5 Hz, 1H), 5.30 (br s, 1H), 4.37-4.49 (m, 2H), 4.23 (d, J = 10.4 Hz, 1H),
4.10-4.20 (m, 2H), 4.08 (s, 3H), 3.67-3.76 (m 2H), 3.52-3.63 (m, 2H), 3.49 (s, 1H), 3.29-3.44
(m, 2H), 3.09 (dd, J = 10.3, 4.3 Hz, 1H), 2.83-2.95 (m, 1H), 2.69 (d, J = 7.7 Hz, 1H), 2.41 (s,
3H), 2.14 (s, 3H), 2.04 -2.13 (m, 2H), 1.79-2.00 (m, 2H), 1.56 (d, J = 7.1 Hz, 3H), 1.27-1.38 (m,
4H), 0.86-0.95 (m, 3H); MS (FAB) m/z 632 (M+H)"; HRMS (ESI) m/z caled for Co4H3sN,0,S5

632.1989, found 632.1982 (M+H)".

(78)-7-|5-(5-Amino-1-methyl-1H-pyrazol-4-yl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomyci
n (2-12)

it & % 221 & A & & . 1.1 ( 240 mg 039 mmol ) &
5-(5-amino-1-methyl-1H-pyrazol-4-yl)-1,3 4-thiadiazole-2-thiol (115 mg, 0.54 mmol) X ¥ %
T 2-12 (65%) Z1537=,

[a]p™ +88° (¢ 1.0, CHCIs); '"H NMR (300 MHz, CDCl;) 6 8.71 (d, J = 8.2 Hz, 1H), 7.46 (s,
1H), 5.38 (br s, 1H), 5.34 (d, J = 5.5 Hz, 1H), 5.23 (br s, 1H), 4.33-4.44 (m, 1H), 4.21-4.32 (m,
2H), 4.14 (dd, J=10.0, 5.5 Hz, 1H), 3.70 (s, 3H), 3.55 (m, 1H), 3.26-3.33 (m, 1H), 3.07 (dd, J =
10.0, 4.5 Hz, 1H), 2.35 (s, 3H), 2.15 (s, 3H), 2.03-2.14 (m, 2H), 1.85-2.01 (m, 2H), 1.49 (d, J =
7.1 Hz, 3H), 1.25-1.38 (m, 4H), 0.86-0.97 (m, 3H); MS (FAB) m/z 602 (M+H)"; HRMS (ESI)

m/z caled for C,3HyN705S3 602.2248, found 602.2243 (M+H)".

(78)-7-|5-(3-Aminopyrazin-2-yl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-13)
it & % 21 & [F £ @ . 1.1 ( 240 mg 039 mmol ) &

5-(3-aminopyrazin-2-yl)-1,3,4-thiadiazole-2-thiol (140 mg, 0.66 mmol) X ¥ MEf4[FE (K 2-13
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(59%) Z1%7=,

[a]p*® +62° (¢ 1.0, CHCl;); "H NMR (300 MHz, CDCl;) 6 8.74 (d, J = 8.8 Hz, 1H), 8.11 (d,
J=2.4Hz, 1H), 7.94 (d, J= 2.4 Hz, 1H), 5.34 (d, J= 5.5 Hz, 1H), 5.20 (br s, 1H), 4.33-4.52 (m,
2H), 4.22 (d, J = 10.2 Hz, 1H), 4.17 (dd, J = 10.5, 5.5 Hz, 1H), 3.67-3.75 (m, 1H), 3.60 (dd, J =
10.2, 3.3 Hz, 1H), 3.23-3.32 (m, 1H), 3.09 (dd, J = 10.0, 4.5 Hz, 1H), 2.39 (s, 3H), 2.10 (s, 3H),
1.84 (m, 2H), 1.56 (d, J = 6.9 Hz, 3H), 1.20-1.40 (m, 4H), 0.85-0.96 (m, 3H); MS (FAB) m/z

600 (M+H)"; HRMS (ESI) m/z calcd for Co4H33N;05S3 600.2091, found 600.2092 (M+H)".

(78)-7-Deoxy-7-{5-|2-(methylamino)phenyl]-1,3,4-thiadiazol-2-ylthio}lincomycin (2-14)

it & % 2110 & A &% i . 111 ( 160 mg 026 mmol ) &

5-[2-(methylamino)phenyl]-1,3,4-thiadiazole-2-thiol (100 mg, 0.45 mmol) k£ V) #E{4 [EH (A 2-14
(22%) %157z,

[a]p® +55° (¢ 1.1, CHCl3); '"H NMR (300 MHz, CDCl;) ¢ 8.85 (d, J = 9.1 Hz, 1H),
8.09-8.21 (m, 1 H), 7.27-7.45 (m, 2H), 6.63-6.85 (m, 2H), 5.35 (d, J = 5.5 Hz, 1H), 5.26 (br s,
1H), 4.38-4.51 (m, 1H), 4.22-4.36 (m, 2H), 4.17 (dd, J = 9.9, 5.5 Hz, 1H), 3.68-3.77 (m, 1H),
3.60 (dd, J=10.0, 3.4 Hz, 1H), 3.24-3.36 (m, 1H), 3.04-3.13 (m, 1H), 3.00 (d, /= 4.9 Hz, 3H),
2.38 (s, 3H), 2.14 (s, 3H), 1.88-2.12 (m, 4H), 1.54 (d, J = 6.9 Hz, 3H), 1.25-1.40 (m, 4H),
0.85-0.97 (m, 3H); MS (FAB) m/z 612 (M+H)"; HRMS (ESI) m/z calcd for Co;H4,N505S5

612.2343, found 612.2339 (M+H)".

(78)-7-|5-(2-Chlorophenyl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-15)
it & % 21 & A & @ . 1.1 ( 240 mg 039 mmol ) &
5-(2-chlorophenyl)-1,3,4-thiadiazole-2-thiol (100 mg, 0.44 mmol) & ¥ fE[E K 2-15 (34%)

ok s i
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[a]p® +102° (¢ 1.0, CHCl;); 'H NMR (300 MHz, CDCl3) 6 9.04 (d, J = 9.1 Hz, 1H),
8.25-8.33 (m, 1H), 7.37-7.60 (m, 3H), 5.35 (d, J = 5.5 Hz, 1H), 5.30 (br s, 1H), 4.21-4.44 (m,
5H), 3.66-3.75 (m, 1H), 3.51-3.64 (m, 2H), 3.30-3.43 (m, 1H), 3.29-3.39 (m, 1H), 3.09 (dd, J =
10.2, 4.7 Hz, 1H), 2.39 (s, 3H), 2.16 (s, 3H), 2.02-2.13 (m, 2H), 185-2.00 (m, 2H), 1.54 (d, J =
6.9 Hz, 3H), 1.19-1.42 (m, 4H), 0.85-0.98 (m, 3H); MS (FAB) m/z 617 (M+H)"; HRMS (ESI)

m/z caled for C,6H33CIN,O5S; 617.1687, found 617.1691 (M+H)".

(78)-7-Deoxy 7-[5-(o-tolyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (2-16)

{bE# 2-1 & [RIERIZ, 1-1 (240 mg, 0.39 mmol) & 5-(o-tolyl)-1,3,4-thiadiazole-2-thiol (150
mg, 0.72 mmol) £ ¥ MEAEA 2-16 (22%) %1572,

[a]p’! +88° (¢ 1.0, CHCI;); 'H NMR (400 MHz, CDCl3) 6 9.20 (d, J = 9.1 Hz, 1H), 7.64 (d,
J=17.9 Hz, 1H), 7.28-7.44 (m, 3H), 5.40 (br s, 1H), 5.36 (d, J = 5.5 Hz, 1H), 4.41-4.47 (m, 1H),
432 (qd, J=7.1,3.4 Hz, 1H), 427 (d, J = 10.3 Hz, 1H), 4.13-4.18 (m, 1H), 3.70-3.75 (m, 1H),
3.59 (dd, J = 10.1, 3.5 Hz, 1H), 3.39 (dd, J = 7.9, 5.4 Hz, 1H), 3.11 (dd, J = 10.5, 4.5 Hz, 1H),
2.61 (s, 3H), 2.41 (s, 1H), 2.19 (s, 3H), 2.06-2.17 (m, 3H), 1.86-2.03 (m, 2H), 1.57 (d, J = 7.1
Hz, 3H), 1.29-1.37 (m, 4H), 0.85-0.96 (m, 3H); MS (FAB) m/z 597 (M+H)"; HRMS (ESI) m/z

caled for Cp;H4 N,O5S5 597.2234, found 597.2238 (M+H)".

(7S)-7-Deoxy-7-[5-(2-methoxyphenyl)-1,3,4-thiadiazol-2-ylthio|lincomycin (2-17)

it & % 2110 & A & & . 111 ( 240 mg 039 mmol ) &
5-(2-methoxyphenyl)-1,3,4-thiadiazole-2-thiol (130 mg, 0.58 mmol) X ¥ ME(A[E (A 2-17 (48%)
T,

[a]p®® +114° (¢ 1.2, CHCl5); 'H NMR (400 MHz, CD;0D) § 8.31 (dd, J = 8.0, 1.6 Hz, 1H),

7.55 (ddd, J=8.0, 7.0, 1.6 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.10-7.18 (m, 1H), 5.27 (d, J= 5.7
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Hz, 1H), 4.57 (dd, J=9.7, 3.2 Hz, 1H), 4.43 (d, /= 9.7 Hz, 1H), 4.34 (qd, J = 7.0, 3.1 Hz, 1H),
4.06-4.16 (m, 1H), 4.04 (s, 3H), 3.80-3.83 (m, 1H), 3.58 (dd, J = 10.3, 3.2 Hz, 1H), 3.26 (dd, J
= 8.6, 6.0 Hz, 1H), 2.99 (dd, J = 10.4, 5.0 Hz, 1H), 2.35 (s, 3H), 2.15-2.26 (m, 1H), 2.02-2.14
(m, 2H), 2.01 (s, 3H), 1.96-2.00 (m, 1H), 1.71-1.91 (m, 1H), 1.54 (d, /= 7.0 Hz, 3H), 1.27-1.41
(m, 4H), 0.86-0.95 (m, 3H); MS (FAB) m/z 613 (M+H)"; HRMS (ESI) m/z calcd for

CH4N4OS;5 613.2183, found 613.2174 (M+H)".

(78)-7-Deoxy-7-{5-|2-(methylthio)phenyl]-1,3,4-thiadiazol-2-ylthio}lincomycin (2-18)

it & % 21 & [F &% @ . 1.1 ( 240 mg 039 mmol ) &

5-[2-(methylthio)phenyl]-1,3,4-thiadiazole-2-thiol (150 mg, 0.62 mmol) X ¥ #E¢[H (K 2-18
(44%) Z157=,

[a]p® +141° (¢ 1.1, CHCl;); '"H NMR (400 MHz, CDCl;) 6 9.13 (d, J = 8.8 Hz, 1H),
8.00-8.06 (m, 1H), 7.42-7.54 (m, 2H), 7.29-7.37 (m, 1H), 5.35 (d, J = 5.5 Hz, 1H), 4.37-4.47 (m,
1H), 4.22-4.35 (m, 2H), 4.07-4.22 (m, 2H), 3.72 (t, J = 3.3 Hz, 1H), 3.57 (td, J = 10.0, 3.3 Hz,
1H), 3.41 (dd, J = 7.9, 5.4 Hz, 1H), 3.09 (dd, J = 10.6, 4.6 Hz, 1H), 2.50 (s, 3H), 2.18 (s, 3H),
2.04-2.16 (m, 2H), 1.89-2.01 (m, 3H), 1.55 (d, J= 7.1 Hz, 1H), 1.25-1.39 (m, 4H), 0.84-0.97 (m,
3H); MS (FAB) m/z 629 (M+H)"; HRMS (ESI) m/z caled for Co;H,4 N4O5S4 629.1954, found

629.1960 (M+H)".

(78)-7-Deoxy-7-{5-|2-(methylsulfonyl)phenyl]-1,3,4-thiadiazol-2-ylthio}lincomycin (2-19)
it & % 2110 & A &% & . 1.1 ( 240 mg 039 mmol ) &

5-[2-(methylsulfonyl)phenyl]-1,3,4-thiadiazole-2-thiol (120 mg, 0.44 mmol) L ¥ & [FH {4 2-19
(32%) 157,

[a]p*® +73° (¢ 1.1, CHCl;); '"H NMR (400 MHz, CD;0D) ¢ 8.22-8.26 (m, 1H), 7.82-7.87 (m,
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2H), 7.69-7.73 (m, 1H), 5.28 (d, J = 5.6 Hz, 1H), 4.63 (dd, J = 9.8, 3.1 Hz, 1H), 4.51 (qd, J =
6.9, 2.9 Hz, 1H), 4.45 (d, J = 9.8 Hz, 1H), 4.12 (dd, J = 10.3, 5.6 Hz, 1H), 3.80-3.84 (m, 1H),
3.56-3.64 (m, 2H), 3.34-3.39 (m, 2H), 3.25 (dd, J = 8.5, 6.2 Hz, 1H), 3.00 (dd, /= 10.4, 5.1 Hz,
1H), 2.40 (s, 3H), 2.16-2.27 (m, 1H), 2.02-2.10 (m, 3H), 2.02 (s, 3H), 1.80-1.90 (m, 1H), 1.59
(d, J= 6.9 Hz, 3H), 1.28-1.39 (m, 4H), 0.89-0.95 (m, 3H); MS (FAB) m/z 661 (M+H)'; HRMS

(ESI) m/z caled for CoyHa N, O;S, 661.1853, found 661.1843 (M+H)".

(78)-7-|5-(2-Cyanophenyl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-20)

it & % 21 & A £ @ . 1.1 ( 240 mg 039 mmol ) &
2-(5-mercapto-1,3,4-thiadiazol-2-yl)benzonitrile (100 mg, 0.46 mmol) & V) M ¢4 [E (A 2-20 (32%)
Tz,

mp 223-229 °C (decomp.); [oc]D3° -64° (¢ 1.5, CHCIy); IR (KBr) 3397, 2922, 2227, 1655,
1510 cm™; "H NMR (300 MHz, CDCl;) 6 9.05 (d, J = 8.8 Hz, 1H), 8.04 (d, J = 7.7 Hz, 1H),
7.75-7.82 (m, 1H), 7.68 (td, J = 7.8, 1.4 Hz, 1H), 7.52-7.60 (m, 1H), 5.27 (d, J = 5.8 Hz, 1H),
4.22-4.44 (m, 2H), 4.15 (d, J = 9.6 Hz, 1H), 4.07 (dd, J = 9.9, 5.5 Hz, 1H), 3.61-3.68 (m, 1H),
3.44-3.56 (m, 1H), 3.31-3.39 (m, 1H), 2.99-3.09 (m, 1H), 2.36-2.47 (m, 3H), 2.25-2.36 (m, 1H),
2.11 (s, 3H), 1.80-2.09 (m, 4H), 1.43-1.58 (m, 3H), 1.16-1.31 (m, 5H); °C NMR (100 MHz,
CDCl;) 0 185.8, 177.7, 153.9, 134.7, 133.3, 131.6, 131.1, 129.6, 117.1, 110.7, 90.9, 70.9, 70.3,
69.2, 68.5, 67.9, 63.0, 54.4, 51.4, 42.1, 37.7, 37.6, 35.8, 21.6, 15.8, 15.2, 14.2; MS (FAB) m/z

608 (M+H)"; HRMS (ESI) m/z caled for C,;HisN5OsS; 608.2030, found 608.2033 (M+H)'".

(78)-7-|5-(2-Aminopyridin-3-yl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-23)
{EE# 1-2 (200 mg, 0.29 mmol) K TMVKEEH U & A (118 mg, 0.85 mmol) D N,N- A

FFRNV LT I RERETE (2.0 mL) K12, 5-(2-aminopyridin-3-yl)-1,3,4-thiadiazole-2-thiol
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(120 mg, 0.57 mmol) ZMZ. 80°CT 10 REMIFEHR L7z, SIRICWHHIL, SUGIR % Wil
TF)VTAR U, BIFNEIEK CHelf Lo, A A EAKEER T & U U A TRz, Il
L. WL L CREONZEREE Y AV sa~ NI T 7 40— (~FH v -
JV) TR L TMS R (54 mg) Z157-, TMS PRF#E(R (54 mg) D A ¥ 7 — L (1 mL)
Wiz, 1 BERRE (1 mL) Z2Mx, =|E T 10 MR Lz, JOSRE Fiig =T L C
A%, K THIH L7o, KAHE 10%REEKSET b Y O LOKEEIR TRk, Bifi—F /LT
O U AHFR 2 EOKRRIE T b Y U AR L7, TR, BUERME LTS bk
EOaREE s a~v NI 74— (vaalRiLh AR )=V 28%T E=T K =10:
1:0.1) CHRRL, EABKD 2-23 (16 mg, 9%) Z1%7-,

[a]p®® +84° (¢ 0.22, CHCl;); 'H NMR (300 MHz, CD50D) ¢ 8.10 (dd, J = 4.9, 1.7 Hz, 1H),
7.87 (dd, J=17.8, 1.7 Hz, 1H), 6.75 (dd, J = 7.8, 4.9 Hz, 1H), 5.27 (d, J = 5.6 Hz, 1H), 4.58-4.63
(m, 2H), 4.12 (dd, J = 10.2, 5.6 Hz, 1H), 3.81-3.83 (m, 1H), 3.55-3.60 (m, 1 H), 3.20-3.28 (m,
1H), 3.01 (dd, J=10.4, 5.0 Hz, 1H), 2.37 (s, 3H), 2.14-2.25 (m, 1H), 2.02-2.10 (m, 1H), 2.01 (s,
3H), 1.79-1.89 (m, 1H), 1.57 (d, J = 6.8 Hz, 3H), 1.27-1.37 (m, 4H), 0.86-0.94 (m, 3H); MS
(FAB) m/z 599 (M+H)"; HRMS (ESI) m/z calcd for C,sH30NO5S5 599.2139, found 599.2152

(M+H)".

(78)-7-Deoxy-7-{5-|2-(methoxycarbonyl)phenyl]-1,3,4-thiadiazol-2-ylthio}lincomycin
(2-25)

{b&% 2-24"" (80 mg, 0.19 mmol) DN,N-P AF )L/ A7 2 K (0.5mL) ikiC, 7
R DLANFHFRFAYL TV RO IMT F 7 Fr 7T 4R (0.38 mL, 0.38 mmol) |
methyl 2-(5-chloro-1,3,4-thiadiazol-2-yl)benzoate (53 mg, 0.21 mmol) ZA1x., =i T 10 4
MR LT, ROSIRZ B = F /L TR L, KTt Lz, AHH 2 Bokiiig) ~ U o

L TCTHOBERZ . TR L. WERME L TR oG E L U AoV o< NI 74— (7
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BRIV A— AL =) TRE L, #EAEKD 2-25 (93 mg, 77%) =157,

'H NMR (400 MHz, CDCl;) § 9.00 (d, J = 9.0 Hz, 1H), 7.90-7.96 (m, 1H), 7.55-7.68 (m, 3H),
5.36 (d, J= 5.6 Hz, 1H), 5.31 (br s, 1H), 4.30-4.46 (m, 2H), 4.27 (d, J = 10.2 Hz, 1H), 4.16 (dd,
J =102, 5.5 Hz, 1H), 3.77-3.84 (m, 3H), 3.68-3.75 (m, 2 H), 3.59 (dd, J = 10.0, 3.2 Hz, 1H),
3.48 (s, 1H), 3.35 (dd, J = 7.9, 5.5 Hz, 1H), 3.09 (dd, J = 10.6, 4.5 Hz, 1H), 2.37 (s, 3H),
2.15-2.22 (m, 3H), 1.83-2.13 (m, 5H), 1.55 (d, J = 6.8 Hz, 3H), 1.29-1.36 (m, 3H), 0.85-0.93 (m,

3H); MS (FAB) m/z 641 (M+H)".

(7S)-7-Deoxy-7-[5-(2-dimethylcarbamoylphenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin

(2-27)
LA 2-25 (268 mg, 0.42 mmol) D A X /—/ (3.0 mL) &R, 2 HEKERLT k
U U LKEHE (2.0mL) 200z, IR T 30 /2R Lo, BOSK A BIERMER., 1 BUE

TR L 7 v a AL S THIE U, ABAE 2 BEKIEE T~ R U o A TR L JIE %
JERAME L, BABERO VR VERE (150 mg) Z457-, 7/VR VERER (60 mg) D N,N-
VAFNUARNLT IR (03mL) @KIC, B FrF Y R 7Y=L (16 mg, 0.12
mmol) , 1-TF/IV3-B-VAFNT I Fa iRy A I REREE (22 mg, 0.12
mmol) MORN2M P AF AT I A F ) — VIR (96 uL, 0.19 mmol) ZAN%., =i T2
PR U 7o, BOGIK &2 WElE — 5L CARriRIZ . 10%RIEK T 1 U & DOKERIR THES L .
RO 2-27 (52 mg, 43%) & 15372,

[a]p® +131° (¢ 1.2, CHCl;); '"H NMR (300 MHz, CDCl;) 6 8.92 (d, J = 9.1 Hz, 1H),
7.88-7.93 (m, 1H), 7.49-7.58 (m, 2H), 7.36-7.40 (m, 1H), 5.34 (d, J = 5.4 Hz, 1H), 5.30 (d, J =
3.4 Hz, 1H), 4.34-4.44 (m, 2H), 4.23 (d, J=10.0 Hz, 1H), 4.10-4.16 (m, 1H), 3.69-3.72 (m, 1H),
3.53-3.60 (m, 1H), 3.34-3.39 (m, 1H), 3.12 (s, 3H), 3.07-3.11 (m, 1H), 2.83 (s, 3H), 2.70-2.77

(m, 1H), 2.41 (s, 3H), 2.15-2.20 (m, 3H), 2.06-2.14 (m, 2H), 1.87-2.01 (m, 2H), 1.53 (d, J = 6.8
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Hz, 3H), 1.29-1.38 (m, 4H), 0.86-0.93 (m, 3H); MS (FAB) m/z 654 (M+H)"; HRMS (ESI) m/z

caled for Co9Hy4N5OS5 654.2448, found 654.2456 (M+H)".

(78)-7-|5-(2-Carbamoylphenyl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-26)

L& 2-27 LIEEEIC, 2-25 (46 mg, 0.073 mmol) & IN 7 U E=7T A X ) —)VIRHK

(0.020 mL, 0.14 mmol) X ¥ MEAFEK 2-26 (44%) Z1H7-,

mp 228-235 °C (decomp.); [a]p>® +127° (¢ 1.1, CHCI3); IR (KBr) 3397, 2924, 1664, 1510
cm™; "H NMR (300 MHz, CD50D) ¢ 7.76-7.83 (m, 1H), 7.57-7.67 (m, 3H), 5.27 (d, J= 5.6 Hz,
1H), 4.60 (dd, J = 9.7, 3.2 Hz, 1H), 4.37-4.47 (m, 2H), 4.11 (dd, J = 10.2, 5.6 Hz, 1H), 3.81 (d,
J=2.2Hz, 1H), 3.55-3.60 (m, 2H), 3.27 (dd, J = 8.6, 6.2 Hz, 1H), 3.53-3.63 (m, 1H), 2.34-2.42
(m, 3H), 2.01-2.08 (m, 2H), 2.00 (s, 3H), 1.79-1.90 (m, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.26-1.40
(m, 4H), 0.86-0.97 (m, 3H); *C NMR (100 MHz, CDCl;) 6 178.8, 170.2, 166.8, 164.4, 135.7,
130.9, 130.8, 130.7, 128.3, 127.3, 89.0, 71.6, 71.1, 69.3, 68.4, 68.3, 62.6, 53.1, 44.7, 41.8, 38.1,
38.0, 35.7, 21.6, 18.9, 14.7, 14.3; MS (FAB) m/z 626 (M+H)"; HRMS (ESI) m/z calcd for

C2;H4N50S5 626.2135, found 626.2137 (M+H)".

(78)-7-|5-(2-Aminophenyl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-28)

{bE&W 2-7 (390 mg, 0.63 mmol) DT /—/L (12mL) &iKIZ, LA X (1) —K
¥ (560 mg, 2.5 mmol) M UVKFE AT FEF U UL (16.0 mg, 0.42 mmol) A AR,
SR C 2 ReIBERE Uin, RORIRZUEIRMG L. BF T 2%, KR CHd Lo, AH%
P& SKRREE T N U © A TS TR U, RN U TR b o 350k & 4y BUT e 2
a~ 7T T 40— (ZaakVh AR ) =N 28%T E=T K =20:1:0.1) TH
L, MAERO 2-28 (123 mg, 33%) 1472,

[a]p®! +62° (¢ 1.3, CHCl3); '"H NMR (400 MHz, CDCl;) 6 8.94 (d, J = 9.3 Hz, 1H), 7.37 (dd
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J=1709, 1.4 Hz, 1H), 7.21-7.26 (m, 1H), 6.81 (d, J = 8.1 Hz, 1H), 6.74 (t, J= 7.3 Hz, 1H), 6.10
(br s, 2H), 5.36 (d, J = 5.6 Hz, 1H), 5.28-5.35 (m, 1H), 4.23-4.33 (m, 2H), 4.12-4.18 (m, 1H),
3.68-3.75 (m, 1H), 3.53-3.13 (m, 1H), 3.31 (dd, J = 8.0, 5.7 Hz, 1H), 3.09 (dd, J = 10.5, 4.7 Hz,
1H), 2.72-2.81 (m, 1H), 2.39 (s, 3H), 2.18 (s, 3H), 2.04-2.16 (m, 2H), 1.87-2.02 (m, 3H), 1.55
(d, J=17.1 Hz, 3H), 1.25-1.38 (m, 5H), 0.87-0.96 (m, 3H); MS (FAB) m/z 598 (M+H)"; HRMS

(ESI) m/z caled for CsHaoN5O5S; 598.2186, found 598.2185 (M+H)".

(78)-7-|5-(3-Aminophenyl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-29)

L& 2-28 LREERIC, fEEY 2-8 (75 mg, 0.13 mmol) X 0 #EAEK 2-29 (24%) %
372,

[a]p™ +140° (¢ 1.2, CHCl;); '"H NMR (300 MHz, CDCl;) 6 8.94 (d, J=9.1 Hz, 1H), 7.37 (d,
J=28.1 Hz, 1H), 7.20-7.26 (m, 1H), 6.80 (d, /= 8.1 Hz, 1H), 6.73 (t,J= 7.6 Hz, 1H), 6.11 (br s,
2H), 5.35 (d, J= 5.5 Hz, 1H), 5.32 (br s, 1H), 4.37-4.49 (m, 1H), 4.23-4.35 (m, 2H), 4.15 (dd, J
=10.0, 5.3 Hz, 1H), 3.71 (d, /= 2.5 Hz, 1H), 3.58 (dd, J=10.0, 3.6 Hz, 1H), 3.31 (dd, /=74,
5.3 Hz, 1H), 3.09 (dd, J = 10.2, 4.9 Hz, 1H), 2.39 (s, 3H), 2.18 (s, 3H), 2.05-2.16 (m, 2H),
1.86-2.02 (m, 3H), 1.55 (d, J = 6.9 Hz, 3H), 1.22-1.40 (m, 4H), 0.87-0.97 (m, 3H); MS (FAB)
m/z 598 (M+H)'; HRMS (ESI) m/z calcd for C,sHsNsOsS; 598.2186, found 598.2192

(M+H)".

(78)-7-|5-(4-Aminophenyl)-1,3,4-thiadiazol-2-ylthio]-7-deoxylincomycin (2-30)

L& 2-28 LREERIC, L&Y 2-9 (50 mg, 0.84 mmol) XV #EAEK 2-30 (33%) %
372,

[a]p™ +67° (c 1.1, CHCI5); "H NMR (400 MHz, CD;0D) § 7.59-7.65 (m, 2H), 6.70-6.75 (m,

2H), 5.26 (d, J = 5.6 Hz, 1H), 4.55 (dd, J= 9.8, 3.2 Hz, 1H), 4.42 (d, J = 10.4 Hz, 1H), 4.30 (qd,
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J=6.9,3.2 Hz, 1H), 4.07-4.15 (m, 2H), 3.79-3.82 (m, 1H), 3.58 (dd, J = 10.3, 3.2 Hz, 1H), 3.25
(dd, J=8.2, 6.2 Hz, 1H), 2.98 (dd, J = 10.5, 5.1 Hz, 1H), 2.34 (s, 3H), 2.13-2.25 (m, 1H), 2.03
(s, 3H), 1.97-2.02 (m, 1H), 1.78-1.91 (m, 1H), 1.53 (d, J = 7.0 Hz, 3H), 1.29-1.39 (m, 4H),
0.89-0.95 (m, 3H); MS (FAB) m/z 598 (M+H)"; HRMS (ESI) m/z caled for CasHyN;5OsS;

598.2186, found 598.2192 (M+H)".

(78)-7-Deoxy-7-[5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (3-1a)

{EE® 1-1 (240 mg, 0.39 mmol) @ kb= (5mL) WKIZ, 0C T, Y 7 ==Lk
A7 4 (150 mg, 0.57 mol) KN =F LTV P HLARF T L— b (0.10 mL, 0.55 mmol)
Z Nz, 0°CC 30 srfE#1% . 5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (120 mg, 0.47
mmol) ZMx. =|WIRIZT3IRFM L7z, ROSKEABIERM L, A% /—/A (SmL), 18
EHERE (0.7 mL) ZNx., SRS T LRI L7, RO ZBIERMN L. o7k
WK Z N A | Wil = /L THe UTc, KM 2 BRI AK R T + U w7 LOKESHR T,
File = F /L CTHIM U7, AHEFR 2RI L TR O RiE e niedg s v~ 75 7
A= (ZaaFRVE AR )=V 28%T =T K =20:1:01) THRL, MHEEHE
KD 3-1a (132 mg, 34%) %1537-.

[a]p™ +67° (¢ 0.73, CH;0H); '"H NMR (300 MHz, CDCls) 6 9.09 (br d, J = 9.1 Hz, 1H),
7.69-7.85 (m, 2H), 7.37-7.54 (m, 1H), 5.35 (d, J= 5.3 Hz, 1H), 5.21-5.33 (m, 1H), 4.31-4.54 (m,
2H), 4.24 (br d, J = 10.2 Hz, 1H), 4.16 (dd, J = 9.9, 5.3 Hz, 1H), 3.68-3.83 (m, 1H), 3.58 (dd, J
=10.2, 3.3 Hz, 1H), 3.35 (br s, 1H), 3.06-3.22 (m, 1H), 2.41 (s, 3H), 2.18 (s, 3H), 1.83-2.15 (m,
4H), 1.57 (d, J = 6.6 Hz, 3H), 1.26-1.42 (m, 4H), 0.81-1.01 (m, 3H); HRMS (ESI) m/z calcd for

C26H3,FN50,S; 646.1834, found 646.1841 (M+H)".

(78)-7-Deoxy-7-[5-(5-fluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (3-1b)
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it & % 31a & A £ & . 111 ( 690 mg 101 mmol ) &

5-(5-fluoro-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (200 mg, 1.55 mmol) & ¥ fE£A[E K 3-1b
(19%) %1372,

[a]p* +66° (¢ 0.18, CH;0H); 'H NMR (300 MHz, CDCl;) d 9.09 (d, J = 9.2 Hz, 1H), 8.12
(dd, J=9.0, 4.9 Hz, 1H), 7.46 (dd, J = 8.1, 2.7 Hz, 1H), 7.36-7.43 (m, 1H), 5.36 (d, J = 5.6 Hz,
1H), 5.33 (br s, 1H), 4.33-4.48 (m, 2H), 4.23 (d, J = 10.0 Hz, 1H), 4.15 (dd, J = 10.0, 5.5 Hz,
1H), 3.71 (br s, 1H), 3.52-3.63 (m, 1H), 3.29-3.37 (m, 1H), 3.10 (dd, J = 10.5, 4.6 Hz, 1H), 2.40
(s, 3H), 2.19 (s, 3H), 2.05-2.16 (m, 2H), 1.85-2.02 (m, 2H), 1.58 (d, J = 7.0 Hz, 4H), 0.85-0.95

(m, 3H); HRMS (ESI) m/z caled for CaH3,FN5O-S; 646.1834, found 646.1840 (M+H)'.

(78)-7-Deoxy-7-[5-(4,5-difluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (3-1c)

ft & ¥ 31a & A #% & . 11 ( 240 mg, 039 mmol ) &
5-(4,5-difluoro-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (140 mg, 0.51 mmol) X ¥ MEf4[E (K
3-1c (33%) ZFF7,

'H NMR (300 MHz, CDCl;) § 9.03 (d, J = 8.2 Hz, 1H), 7.95-8.04 (m, 1H), 7.59-7.68 (m, 1H),
5.35(d, J = 5.6 Hz, 1H), 5.29 (br s, 1H), 4.29-4.51 (m, 2H), 4.09-4.27 (m, 2H), 3.67-3.78 (m,
1H), 3.57 (dd, J=10.2, 2.7 Hz, 1H), 3.28-3.38 (m, 1H), 3.10 (dd, J = 10.2, 4.6 Hz, 1H), 2.40 (s,
3H), 2.17 (s, 3H), 2.03-2.15 (m, 2H), 1.86-2.02 (m, 2H), 1.57 (d, /= 7.1 Hz, 3H), 1.27-1.36 (m,
4H), 0.85-0.96 (m, 3H); HRMS (ESI) m/z caled for C,sH3F,NsO;S; 664.1739, found

664.1735 (M+H)".

(78)-7-Deoxy-7-[5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (3-3)
{b&% 2-24 (74 mg, 0.18 mmol) @ NN-2 A F LR/ LT 2 K (0.5mL) WKz, T

MU DTAANFHAFADUTIIP RO IMT b7 Ra 7 F iR (0.33 mg, 0.33 mmol) .
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2-(4,5-dimethoxy-2-nitrophenyl)-5-(methylsulfonyl)-1,3,4-thiadiazole (63 mg, 0.18 mmol) %
Mz, SR T 20 ZpifE#E Ui, BUSKRAFRR—F L CAIM L, K THE L, AHH
KRR T b U U A CRIEES | TG U BUEIRME L TR bR A B 2 v~
N7 4 —(TaaRivh, AR =)V, 28%T E=T K =10:1:0.1) THELL,
AE RO 3-3 (75 mg, 67%) & 457,

mp 222-227°C (decomp.); [a]p> +65° (¢ 0.20, CH;0H); IR (KBr) 3364.21, 2922.59,
2866.67, 2866.67, 2787.60, 2360.44, 1654.62, 1614.13, 1547.59, 1508.06 cm™; 'H NMR (400
MHz, CDCl;) ¢ 8.94 (br d, J = 9.0 Hz, 1H), 7.66 (s, 1H), 7.14 (s, 1H), 5.36 (d, J = 5.6 Hz, 1H),
5.27 (br s, 1H), 4.36-4.46 (m, 2H), 4.25 (d, J = 10.0 Hz, 1H), 4.15 (dd, J = 10.2, 5.6 Hz, 1H),
4.02 (s, 3H), 4.00 (s, 3H), 3.58 (dd, J = 10.0, 3.7 Hz, 1H), 3.33 (dd, J = 7.7, 5.2 Hz, 1H), 3.09
(dd, J=10.7, 4.4 Hz, 1H), 2.39 (s, 3H), 2.17 (s, 3H), 2.04-2.16 (m, 2H), 1.85-2.01 (m, 2H), 1.57
(d, J = 6.8 Hz, 3H), 1.26-1.40 (m, 4H), 0.85-0.94 (m, 3H); *C NMR (100 MHz, CDCl5) ¢
178.94, 164.79, 164.40, 152.80, 150.67, 141.11, 118.40, 113.44, 108.11, 89.01, 71.70, 71.10,
69.37, 68.47, 68.19, 62.60, 56.73, 56.70, 53.15, 44.81, 41.81, 38.13, 38.04, 35.72, 21.59, 18.81,

14.75, 14.29; HRMS (ESI) m/z calcd for Co3H4,N509S3 688.2139, found 688.2150 (M+H)'.

(7S)-7-Deoxy-7-[5-(4-dimethylamino-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin
(3-4a)

{E&% 3-1a (70 mg, 0.11 mmol) D 2M P AFNT I v A X ) —VIFHK (1.0mL) &
AaEE T, 80°CT 16 B L7, SOGHE 2 RN LIS O 7o 508 2 20 BT g
s 7o 74— (Iaadih S AE )=,/ 28%T E=T K =10:1:0.1) T
L, EOEED 3-4a (59 mg, 81%) Z 47~

[a]p™ +69° (¢ 1.0, CH;0H); '"H NMR (400 MHz, CDCl;) 6 9.20 (d, J = 9.0 Hz, 1H), 7.55 (d,

J=28.7Hz, 1H), 7.09 (d, J= 2.7 Hz, 1H), 6.86 (dd, J = 8.8, 2.7 Hz, 1H), 5.39 (br s, 1H), 5.35 (d,
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J=5.5Hz, 1H), 4.37-4.45 (m, 1H), 4.23-4.31 (m, 2H), 4.14 (dd, J = 10.1, 5.5 Hz, 1H), 3.71 (d,
J = 3.4 Hz, 1H), 3.57 (dd, J = 10.0, 3.4 Hz, 1H), 3.37 (dd, J = 8.2, 5.6 Hz, 1H), 3.11 (s, 6H),
3.06-3.11 (m, 1H), 2.38 (s, 3H), 2.19 (s, 3H), 2.04-2.18 (m, 2H), 1.85-2.00 (m, 2H), 1.54 (d, J =
7.1 Hz, 3H), 1.29-1.37 (m, 4H), 0.85-0.95 (m, 3H); HRMS (ESI) m/z caled for CasH4;NO5S;

671.2350, found 671.2346 (M+H)".

(7S)-7-Deoxy-7-[5-(5-dimethylamino-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin
(3-4b)

{bE% 3-1b (27 mg, 0.042 mmol) D 2M P AF LT 2> A K ) —)LIRIKE (1.0 mL)
Wi . IR T 1 RFRIEEER L7, RO 2 R IR LS D 7o skiE 2 o U g 7 v~
NTTT74—=(Zaudvh /AR )=V 28%7T =T K =10:1:0.1) THEL,
wEAERD 3-4b (24 mg, 87%) Z157-,

[a]p™ +73° (¢ 0.70, CH;0H); '"H NMR (300 MHz, CDCl5) 6 8.94 (d, J= 8.5, 1H), 8.18 (d, J
= 9.1 Hz, 1H), 6.69-6.79 (m, 2H), 5.36 (d, J = 5.4 Hz, 1H), 5.19-5.34 (m, 1H), 4.34-4.48 (m,
2H), 4.27 (br d, J = 10.2 Hz, 1H), 4.15 (dd, J = 9.9, 5.4 Hz, 1H), 3.72 (br d, J = 3.4 Hz, 1H),
3.59 (dd,J=10.2, 3.4 Hz, 1H), 3.30-3.39 (m, 1H), 3.16 (s, 6H), 3.05-3.13 (m, 1H), 2.40 (s, 3H),
2.18 (s, 3H), 1.86-2.15 (m, 4H), 1.57 (d, J = 6.9 Hz, 3H), 1.21-1.42 (m, 4H), 0.85-0.95 (m, 3H);

HRMS (ESI) m/z caled for CasHasN6O5S; 671.2350, found 671.2346 (M+H)".

(78)-7-Deoxy-7-[5-(5-dimethylamino-4-fluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]linco
mycin (3-4¢)

LA 3-1¢ (10 mg, 0.015 mmol) D 2M P AFI)LT 2 AKX ) — )RR (1.0 mL)
Wi & . BE T 50°C T 3.5 BpEHR Uiz, BOSHR 2 B LIS O A 7ok 2 o0 BUH

Bru< b 7T 7 40— (Zuaakiv b,/ AX )=,/ 28%7 E=T/K =10:1:0.1)
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TR L, HEAERD 3-4¢ (9.0 mg, 87%) %157,

[a]p® +91° (¢ 0.35, CH;0H); '"H NMR (400 MHz, CDCl5) 6 8.94 (br d, J = 9.0 Hz, 1H),
7.94 (d, J = 14.1 Hz, 1H), 6.86 (d, J = 8.8 Hz, 1H), 5.36 (d, J = 5.6 Hz, 1H), 5.28 (br d, 1H),
4.36-4.47 (m, 2H), 4.26 (d, J = 10.0 Hz, 1H), 4.18-4.23 (m, 1H), 4.15 (dd, J = 10.0, 5.6 Hz, 1H),
3.68-3.75 (m, 1H), 3.58 (dd, J = 10.1, 3.5 Hz, 1H), 3.33 (dd, J = 7.9, 5.5 Hz, 1H), 3.16-3.19 (m,
1H), 3.15 (s, 3H), 3.15 (s, 3H), 3.07-3.13 (m, 1H), 2.40 (s, 3H), 2.03-2.16 (m, 3H), 1.85-2.02 (m,
3H), 1.57 (d, J = 7.1 Hz, 3H), 1.26-1.35 (m, 4H), 0.85-0.94 (m, 3H); HRMS (ESI) m/z calcd for

CsH4pFN4O-S;3 689.2256, found 689.2258 (M+H)'.

(78)-7-Deoxy-7-|5-(5-methylamino-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin
(3-5b)

& 3-4b & [FAERIC, {5 3-1b (30 mg, 0.046 mmol) & 40% A F /LT I DA K
J =R (1.0mL) XV, HEABEERD 3-5b (23 mg, 75%) 157,

[a]p™ +73° (¢ 0.69, CH;0H); '"H NMR (300 MHz, CDCl5) ¢ 8.89 (br d, J = 8.5 Hz, 1H),
8.10-8.18 (m, 1H), 6.63-6.72 (m, 2H), 5.36 (d, /= 5.2 Hz, 1H), 5.17-5.34 (m, 1H), 4.92-5.04 (m,
1H), 4.34-4.48 (m, 2H), 4.27 (d, J=9.9 Hz, 1H), 4.15 (dd, J=10.1, 5.2 Hz, 1H), 3.71-3.78 (m,
1H), 3.60 (dd, /= 9.9, 3.3 Hz, 1H), 3.29-3.38 (m, 1H), 3.11 (dd, /= 10.2, 4.7 Hz, 1H), 2.95 (d,
J =49 Hz, 3H), 2.40 (s, 3H), 2.16 (s, 3H), 1.81-2.14 (m, 4H), 1.56 (d, J = 6.6 Hz, 3H),
1.24-1.38 (m, 4H), 0.85-0.96 (m, 3H); HRMS (FAB) m/z calcd for C»;H4;NcO;S; 657.2193,

found 657.2192 (M+H)".

(78)-7-Deoxy-7-[5-(4-fluoro-5-methylamino-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincom
yein (3-5¢)

L&) 3-4b & RIEEIC, (LA 3-1c (7.0 mg, 0.011 mmol) & 40% A F /LT I DA X
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J =R (1.0mL) X0, sEAREKRD 3-5¢ (98%) Z437,

mp 220-225 °C (decomp.); [a]p™ +64° (¢ 0.47, CH;OH); IR (KBr) 3397.96, 2922.59,
2782.78, 2369.12, 1654.62, 1577.49, 1527.35 cm™; "H NMR (400 MHz, CD;0D) § 7.98 (d, J =
11.9 Hz, 1H), 6.78 (d, J = 8.1 Hz, 1 H), 5.28 (d, J = 5.6 Hz, 1H), 4.61 (dd, J=9.8, 3.0 Hz, 1H),
4.41-4.49 (m, 2H), 4.11 (dd, J = 10.4, 5.6 Hz, 1H), 3.82 (d, J = 3.1 Hz, 1H), 3.55-3.63 (m, 2H),
3.00-3.05 (m, 1H), 2.92 (s, 3H), 2.40 (s, 3H), 2.04-2.10 (m, 1H), 2.03 (s, 3H), 1.82-1.89 (m, 1H),
1.58 (d, J= 7.1 Hz, 3H), 1.28-1.36 (m, 4H), 0.88-0.94 (m, 3H); °C NMR (100 MHz, CDCl;) §
178.93, 165.07, 164.77, 151.06, 148.59, 142.50, 142.38, 135.50, 135.42, 123.96, 123.93, 112.79,
112.72, 112.67, 112.56, 88.99, 71.67, 71.11, 69.38, 68.47, 68.20, 62.61, 53.19, 44.76, 41.82,
38.11, 38.04, 35.72, 29.74, 21.59, 18.86, 14.72, 14.29; HRMS (ESI) m/z calcd for

C2H4FN4O-S3 675.2099, found 675.2103 (M+H)".

(7S)-7-Deoxy-7-{5-[4-fluoro-5-(2-hydroxyethylamino)-2-nitrophenyl]-1,3,4-thiadiazol-2-ylt
hio}lincomycin (3-6¢)

{E&% 3-1¢ (12mg, 0.018 mmol) D% /—/L7 I (0.5mL) iK%, £+ 50°C
T2 R Uie, BONRICHERE =T V&2 N 2, KT Lo, A2 BKAEE T
U o L CHEEE L TR BTG LG SN B a~ N T T 4 — (U
nuRV LS AL )=V 28% T =T K =10:1:0.1) THE L, EEEKD 3-6¢

(11 mg, 86%) %437=,

[a]p® +63° (¢ 0.42, CH;0H); 'H NMR (400 MHz, CD50D) 6 8.00 (d, J = 11.9 Hz, 1H),
6.93 (d, J = 8.3 Hz, 1H), 5.28 (d, J= 5.6 Hz, 1H), 4.62 (dd, J = 9.9, 3.0 Hz, 1H), 4.41-4.49 (m,
2H), 4.12 (dd, J = 10.3, 5.6 Hz, 1H), 3.80-3.84 (m, 1H), 3.73 (t, J = 5.6 Hz, 2H), 3.58 (dd, J =
10.3, 3.2 Hz, 1H), 3.42 (t, J = 5.6 Hz, 2H), 3.25-3.29 (m, 1H), 3.03 (dd, J = 10.5, 5.1 Hz, 1H),

2.40 (s, 3H), 2.16-2.27 (m, 1H), 2.04-2.10 (m, 1H), 2.04 (s, 3H), 1.99-2.03 (m, 1H), 1.81-1.91
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(m, 1H), 1.58 (d, J = 7.1 Hz, 3H), 1.29-1.38 (m, 4H), 0.89-0.95 (m, 3H); HRMS (ESI) m/z calcd

for C23H42FN608S3 7052205, found 705.2209 (l\/["‘H)+

(78)-7-Deoxy-7-[5-(5-methoxy-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin (3-7b)

{E&% 3-1b (17 mg, 0.026 mmol) DA% /7 —/L (0.5mL) &K%, 28%F N U 7 LA

F¥y RAZ =R (0.1 mL) 20z, IR T 1RSSR Lc, ROGIRICER =T
NEINZ, K THEG LTz, AHMAA KRR U U ATl L, TR, BUERNE L
Bonl-EEzoBHEE 7 a~ N7 7 o —(ZaaRiV s RxA R )= 28%T v
F=T7K =10:1:0.1) THEL, BEARBKD 370 (64%) 17,

[a]p® +56° (¢ 0.36, CH;0H); 'H NMR (300 MHz, CDCl;) 6 8.91-9.14 (m, 1H), 8.16 (d, J =
8.4 Hz, 1H), 7.05-7.20 (m, 2H), 5.36 (d, J = 5.4 Hz, 1H), 5.09-5.34 (m, 1H), 4.56-4.73 (m, 1H),
4.34-4.50 (m, 1H), 4.08-4.29 (m, 1H), 3.94 (s, 3H), 3.58-3.83 (m, 2H), 2.69-3.00 (m, 2H),
2.46-2.64 (m, 1H), 1.99-2.40 (m, 7H), 1.87-1.95 (m, 1H), 1.51-1.65 (m, 3H), 1.17-1.48 (m, 3H),
0.82-0.99 (m, 1H); HRMS (ESI) m/z calcd for CpyH4Ns5OgS; 658.2034, found 658.2040

(M+H)".

(7S)-7-Deoxy-7-[5-(4-fluoro-5-methoxy-2-nitrophenyl)-1,3,4-thiadiazol-2-ylthio]lincomycin
(3-7¢)

LA 3-7b & FEEIC, /LAY 3-1¢ (14 mg, 0.021 mmol) L ¥ | #EAREIAD 3-7¢ (70%)
R,

[a]p™ +84° (¢ 0.30, CH;0H); '"H NMR (400 MHz, CDCl5) 6 8.94 (br d, J = 8.8 Hz, 1H),
7.96 (d, J=10.2 Hz, 1H), 7.26 (d, J= 7.8 Hz, 1H), 5.36 (d, J = 5.6 Hz, 1H), 5.23-5.31 (m, 1H),
4.38-4.48 (m, 2H), 4.24 (d, J = 10.0 Hz, 1H), 4.14-4.17 (m, 1H), 4.03 (s, 3H), 3.71 (d, /= 3.2

Hz, 1H), 3.58 (dd, J = 10.0, 3.4 Hz, 1H), 3.30-3.34 (m, 1H), 3.09 (dd, J = 10.5, 4.4 Hz, 1H),
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2.40 (s, 3H), 2.17 (s, 3H), 2.06-2.15 (m, 2H), 1.85-2.01 (m, 3H), 1.58 (d, J = 6.8 Hz, 3H),
1.28-1.37 (m, 4H), 0.87-0.93 (m, 3H); HRMS (ESI) m/z caled for CoH3N504S; 676.1939,

found 676.1947 (M+H)".

Mixture 4-2a of methyl 6-NV-[(2’S,
4’ R)-1’-N-(tert-butoxycarbonyl)-4’-ethylpiperidine-2’-carbonyl]-a-thiolincosaminide and
methyl 6-N-[(2°R,
4’S)-1’-N-(tert-butoxycarbonyl)-4’-ethylpiperidine-2’-carbonyl]-o-thiolincosaminide

LA ¥4-1a (6.66 g,25.9 mmol) DONN- A F VRN LT I K (45mL) WKIZ, 1-
E R R MU T Y=L (3.50g, 259 mmol) , NN-TU¥ 7 a~F L VRy A
2 K (6.05 g, 29.3 mmol) . methyl a-thiolincosaminide® (7.37 g, 29.1 mmol) &Y kU =5
7Y (100mL, 71.7 mmol) ZMZ. IR T Mg L=, BUSRIS/KZ I Z., B
L. IEHRICHFE =T L 2 A, 10%KERKFET b U 0 DOKEHR TUes Ui, AHAR 4 1
IKERERT b U U N THOGE 8@ L, BUERE L TR ONTIRIER S DD T T N
v bT7 0= (~FH U BT T =50:50 2350:100 . EO%, FEiET T L
S AH 7 —1100:0 27590:10) TR L, AAEKD
6-N-[1’-N-(tert-butoxycarbonyl)-4’-ethylpiperidine-2’-carbonyl]-a-thiolincosaminide (2’S, 4°R)
isomer : (2°R, 4°S) isomer = ca 50:50) #5372, 15 b lc HABEKICHR=F LA N2, I8
L7, IR ARBERENE L. ARBERO YT 2T LA~ —EEW4-2a (731 g, 57%, 60%
de ((2°S,4°R) : (2’R, 4’S) = 80:20)) % 1537=,

'H NMR (400 MHz, CDCl;) § 6.72 (br s, 0.8H), 6.55 (d, J = 8.6 Hz, 0.2H), 5.30-5.36 (m,
1H), 4.58-4.65 (m, 0.2 H), 4.46 (br s, 0.8H), 4.07-4.26 (m, 5H), 3.95-3.98 (m, 0.8H), 3.90 (br s,
0.2H), 3.47-3.62 (m, 2H), 3.31-3.41 (m, 1H), 2.80-3.03 (m, 1H), 2.55-2.70 (m, 2H), 2.17 (s, 3H),

1.96-2.04 (m, 1H), 1.78-1.88 (m, 1H), 1.61-1.74 (m, 1H), 1.44-1.49 (m, 9H), 1.28-1.38 (m, 4H),
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1.20-1.24 (m, 3H), 0.91 (t, J = 7.3 Hz, 3H).

Methyl 6-N-[(2°S, 4’R)-1’-N-(tert-butoxycarbonyl)-4’-ethylpiperidine-2’-carbonyl]-
2,3,4-tris-O-(trimethylsilyl)-o-thiolincosaminide (4-3a)

VT AT VA —IEAEY4-2a(7.31 g, 14.8 mmol, 60% de ((2°S, 4’R) : (2’R, 4°S) = 80:20))
DEY Yy 38mL) WK, MY AFL7rRrY T (8.0mL, 6.3 mmol) KUMNFH
AFNTTH L (6.0mL, 28 mmol) ZAMA, IR T Wefifh Uiz, SUSHRIZHLANER
WeKFET NV U LOKIRR A N A . i~ /L CHIH U, SR CTHad Lo, AR 4 18
KERERT N U U N THoMER . BIERM L TR O RIEIC A Z / —b (45mL) ., 6NAF
Wk (27 mL) ZNZ., =R TR Uiz, BOSRICERIRIRKFE T Y »
D NAx . WIERE LFER =T )LCTHIE U7c, A 2 BKGERE T ~ U © L Tl
R L CRONTREE S Y I SN T hra~x N7 4 — (~FH v EigT
F =19:17253:1) THREL, BEAEKD43a (5.56 g, 53%) Z1F7,

'H NMR (400 MHz, CDCl5) 6 6.40 (d, J=9.2 Hz, 1H), 5.17 (d, J = 5.5 Hz, 1H), 4.30-4.38
(m, 1H), 4.19 (dd, J=9.0, 6.3 Hz, 1H), 4.12 (dd, J=9.5, 5.5 Hz, 1H), 4.07 (d, /= 8.3 Hz, 1H),
3.93-4.02 (m, 1H), 3.90-3.93 (m, 1H), 3.62 (dd, J=9.5, 2.6 Hz, 1H), 3.48-3.59 (m, 1H),
3.31-3.40 (m, 1H), 2.83-2.89 (m, 1H), 2.05 (s, 3H), 1.99-2.03 (m, 1H), 1.78-1.89 (m, 1H),
1.57-1.63 (m, 1H), 1.47 (s, 9H), 1.29-1.39 (m, 2H), 1.20-1.29 (m, 1H), 1.17 (d, J = 6.4 Hz, 3H),

0.90 (t, J= 7.3 Hz, 3H), 0.19 (s, 9H), 0.13-0.16 (m, 18H); MS (ESI) m/z 709 (M+H)".

Methyl 6-N-[(2’R, 4°S)-1’-N-(tert-butoxycarbonyl)-4’-(n-propyl)piperidine-2’-carbonyl]
-a-thiolincosaminide (4-2b’) and mixture 4-2b of methyl 6-N-[(2’S,
4’ R)-1’-N-(tert-butoxycarbonyl)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide

and methyl 6-NV-[(2°R,
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4°S)-1’-N-(tert-butoxycarbonyl)-4’-(n-propyl)piperidine-2°’-carbonyl]-a.-thiolincosaminide

T AT VA —REW4-2a L [FERIZ, 4-1b (11.7 g,43.1 mmol) %, 1-BE RuF%
Y RUT V=) (755g 55.8mmol), NN-v 7 a~FI LRI A IR (11.0g,
53.3 mmol) . methyl a-thiolincosaminide® (14.2 g, 56.1 mmol) & N,N-3 A FILAR/L AT 2
R (100 mL) . 12BFRIBOG S5 2 & THRARE K
PDmethyl 6-N-[1’-N-(tert-butoxycarbonyl)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosam
inide (18.5 g, (2°S, 4’R) isomer : (2’R, 4°S) isomer = ca 50:50) % 4537=, 155 7= AEAEIAIC
HEfe = F L& N A RNz sl LA R O4-2b (3.2 g, 15%) Z1572, J8HE 2 i
LIEAEIERD T 27 LA~ —iREW4-2b (13.5 g, 62%, 20% de ((2°S, 4’R) : (2’R, 4°S) =
60:40)) E1537=,

4-2b’: '"H NMR (400 MHz, CDCl3) 6 6.55 (d, J = 8.6 Hz, 1H), 5.34 (d, J= 5.5 Hz, 1H), 4.62
(brs, 1H), 4.11-4.27 (m, 4H), 3.99 (d, /= 9.4 Hz, 1H), 3.90 (br s, 1H), 3.48-3.57 (m, 2H),
3.32-3.42 (m, 1H), 2.85-2.94 (m, 2H), 2.64 (br s, 1H), 2.16 (s, 3H), 1.94-2.03 (m, 1H),
1.77-1.87 (m, 1H), 1.62-1.69 (m, 1H), 1.50-1.59 (m, 1H), 1.47 (s, 9H), 1.23-1.38 (m, 5H), 1.22
(d, J=6.4 Hz, 3H), 0.89 (t, J = 6.9 Hz, 3H) ; MS (ESI) m/z 507 (M+H)". 4-2b: '"H NMR (400
MHz, CDCl3) 6 6.74 (br s, 0.6H), 6.54 (d, J= 8.7 Hz, 0.4H), 5.30-5.35 (m, 1H), 4.60 (br s,
0.4H), 4.45 (br s, 0.6H), 3.88-4.27 (m, 6H), 3.47-3.62 (m, 2H), 3.28-3.42 (m, 1H), 2.61-3.06 (m,
3H) 2.16 (m, 3H), 1.92-2.02 (m, 1H), 1.74-1.86 (m, 1H), 1.61-1.67 (m, 1H), 1.49-1.54 (m, 1 H),
1.42-1.49 (m, 9H), 1.25-1.37 (m, 5H), 1.19-1.25 (m, 3H), 0.86-0.91 (m, 3H).
Methyl 6-V-[(2S,
4’ R)-1’-N-(tert-butoxycarbonyl)-4’-(n-propyl)piperidine-2’-carbonyl]-2,3,4-tris-O-(trimeth
ylsilyl)-a-thiolincosaminide (4-3b)

VT AT VAV —IREW4-3a L [FERIZ, 4-2b (13.5 g, 26.6 mmol, 20% de ((2°S, 4°R) :

(R, #5)=60:40)) . b U AF s T (17.0mL, 133 mmol) K UMNFH 2 F L
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vI7Hr (27.9mL, 133 mmol) ZEU Y (50mL) FTAOMKIESE, BFonieT
RZF 2 MY XAF LU R L oNEERE (5.8 mL) % A% /—/L (138 mL) HC2.5K5H]
IS S22 &, BAREERDE-3b (9.28 g, 48%) & 1F7-,

"H NMR (400 MHz, CDCl3) §6.36 (d, J=9.4 Hz, 1H), 5.17 (d, J = 5.5 Hz, 1H), 4.30-4.37
(m, 1H), 4.09-4.19 (m, 2H), 4.06 (d, J = 8.3 Hz, 1H), 3.95-4.03 (m, 1H), 3.98-3.92 (m, 1H),
3.61 (dd,J=9.5,2.6 Hz, 1H), 3.44-3.55 (m, 1H), 3.3-3.41 (m, 1H), 2.92 (d, J = 6.5 Hz, 1H),
2.06 (s, 3H), 2.00-2.05 (m, 1H), 1.78-1.90 (m, 1H), 1.49-1.64 (m, 2H), 1.42-1.49 (m, 9H),
1.20-1.37 (m, 5H), 1.17 (d, J = 6.4 Hz, 3H), 0.85-0.92 (m, 3H), 0.19-0.20 (m, 9H), 0.13-0.15 (m,

18H); MS (ESI) m/z 723 (M+H)".

Methyl 6-V-[(2°R,
4°S)-1’-N-(tert-butoxycarbonyl)-4’-(n-propyl)piperidine-2’-carbonyl]-2,3,4-tris-O-(trimeth
ylsilyl)-a-thiolincosaminide (4-3b’)

T AT LA~ —IREY 4-3a L [AERIZ, 4-2b° (1.00g, 1.97 mmol), RV AF LT nm
77 (126 mL, 9.87 mmol) KUMNFH A F LT % (2.07 mL, 9.87 mmol) %
EU Yy (40mL) T 1RRBOS S, BENZT T HFA R AF ATV EL 6N
Fefe (042mL) & A% /—/L (10mL) $C 1 KOG S5 2 & T, EEAEEKRD 4-3p°

(926 mg, 65%) % 157=,

'H NMR (400 MHz, CDCl;) 6 6.56 (d, J = 8.9 Hz, 1H), 5.21 (d, J = 5.5 Hz, 1H), 4.24-4.31
(m, 1H), 4.11-4.20 (m, 2H), 4.08 (d, J = 8.1 Hz, 1H), 4.02-4.04 (m, 1H), 3.63 (dd, J=9.5, 2.6
Hz, 1H), 3.32-3.51 (m, 3H), 2.04 (s, 3H), 1.86-1.93 (m, 1H), 1.70-1.85 (m, 2H), 1.44-1.49 (m,
10H), 1.21 -1.38 (m, 5H), 1.15 (d, J= 6.5 Hz, 3H), 0.89 (t, /= 6.9 Hz, 3H), 0.19 (s, 9H), 0.15 (s,

9H), 0.14 (s, 9H); MS (ESI) m/z 723 (M+H)".
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Mixture 4-2c¢ of methyl 6-NV-[(2°S,
4’ R)-1°-N-(tert-butoxycarbonyl)-4’-(n-butyl)piperidine-2’-carbonyl]-a-thiolincosaminide
and methyl 6-V-[(2’R,
4°S)-1’-N-(tert-butoxycarbonyl)-4’-(n-butyl)piperidine-2’-carbonyl]-a-thiolincosaminide

T AT LA~ —REW4-2a L [FEEIC, 4-1c (12.6g 442 mmol) %, 1-BE R F
Y RUT Y= (777 g, 57.5mmol), NN-VT 7 a~FI ARy A4 IR (11.0g,
53.3 mmol) . methyl a-thiolincosaminide® (14.6 g, 57.5 mmol) & N,N-U A F /LKL LT
K (120 mL) ., 20KFERG S5 2 & CHREARE R DOmethyl
6-N-[1’-N-(tert-butoxycarbonyl)-4’-(n-butyl)piperidine-2’-carbonyl]-a-thiolincosaminide (20.0
g, (2°S, 4’R) isomer : (2’R, 4°S) isomer = ca 50:50) %=1§7=, HFo-HARK (1452 I
MER = F Lz N A NEWz stk TRz R LEAEEO DT AT LA~ —iRE
¥14-2¢ (8.15 g, 36%, 80% de ((2°S, 4’R) : (2’R, 4’S) = 90:10)) % 157=,

'H NMR (400 MHz, CDCl;) § 6.85 (br s, 0.9H), 6.58 (d, J = 8.7 Hz, 0.1H), 5.30-5.34 (m,
1H), 4.64 (br s, 0.1H), 4.46 (br s, 0.9H), 3.93-4.25 (m, 6H), 3.51-3.63 (m, 2H), 3.28-3.38 (m,
1H), 2.80-2.98 (m, 2H), 2.14-2.16 (m, 3H), 1.93-2.02 (m, 1H), 1.68-1.86 (m, 3H), 1.54 (brs,

1H), 1.44-1.47 (m, 9H), 1.19-1.35 (m, 7H), 1.19-1.25 (m, 3H), 0.86-0.91 (m, 3H).

Methyl 6-NV-[(2°S, 4’R)-1’-N-(tert-butoxycarbonyl)-4’-(n-butyl)piperidine-2’-carbonyl]-
2,3,4-tris-O-(trimethylsilyl)-a-thiolincosaminide (4-3c)

VT AT VA —IRGY) 4-3a L [FIERIZ, 4-2¢ (8.15 g, 15.7 mmol, 80% de ((2°S, 4’R) :
(2R, 45)=90:10)), RUAFrmr T (10.0mL, 78.3 mmol) K& UMFH X F /L
vy 7H#r (164mL, 783 mmol) # B U Y (30mL) T 20 4GS, Ao
27 b T XRARYAF AV Y ARLE N R (34mL) & A%/ —/L (88 mL) H17T 40

DRSS E D Z LT, WAFEIKRD 4-3¢ (820 g, 71%) 1572,
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"H NMR (400 MHz, CDCl;) 6 6.34 (d, J= 9.3 Hz, 1H), 5.17 (d, J = 5.5 Hz, 1H), 4.30-4.36
(m, 1H), 4.09-4.15 (m, 2H), 4.05 (d, J = 8.3 Hz, 1H), 3.95-4.03 (m, 1H), 3.88-3.90 (m, 1H),
3.61 (dd, J=9.5, 2.6 Hz, 1H), 3.43-3.44 (m, 1H), 3.32-3.44 (m, 1H), 2.96 (d, J= 6.5 Hz, 1H),
2.05 (s, 3H), 2.00-2.04 (m, 1H), 1.79-1.89 (m, 1H), 1.49-1.87 (m, 1H), 1.46 (s, 9H), 1.19-1.33
(m, 7H), 1.16 (d, J = 6.4 Hz, 3H), 0.85-0.92 (m, 3H), 0.17-0.19 (m, 9H), 0.12-0.15 (m, 18H);

MS (ESI) m/z 737 (M+H)".

Methyl (75)-7-deoxy-6-N-[(2’S,
4’ R)-4’-ethylpiperidine-2’-carbonyl]-7-[5-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-a-thio
lincosaminide (4-4a)

{b&% 4-3a (270 mg, 0.381 mmol) ®7 FZ & Fr7Z 2 (S5mL) WKIZ, 0CT, b
U7 x=)LiRAT 4 (200 mg, 0.762 mol) KON = F)LT VTV LRF T L— | (0.150
mL, 0.823 mmol) Z /%, 0°CT 10 23 fEfE#:# . 5-(2-nitrophenyl)-1,3,4-thiadiazole-2-thiol

(200 mg, 0.836 mmol) A%, =R T3 KFH L7z, SONRARERMEL, A ¥/ —v

(10mL), 5BUEHEE (0.1 mL) ZMNZ., =R T 1R Uic, BOGHR 2 J8UT i AE
L, BBozEiEic b Y 74 el (3.0 mL) A%, =iE T30 oML, K
SR 2 TR L S bRk s g e~ N 7 o — (U maRL s AR
= 28% T E=T K =20:1:0.1) TRHEL, BAFKD 4-4a (52.5 mg, 22%)
= Y

[a]p? +100° (¢ 1.3, CH;0H); 'H NMR (400 MHz, CD;0D) § 8.10 (d, J = 7.6 Hz, 1H),
7.76-7.86 (m, 3H), 5.28 (d, J = 5.6 Hz, 1H), 4.67 (dd, J = 10.1, 2.5 Hz, 1H), 4.46 (qd, J = 6.8,
2.5 Hz, 1H), 4.38-4.43 (m, 1H), 4.07-4.12 (m, 1H), 3.87-3.89 (m, 1H), 3.56 (dd, J = 10.4, 3.3
Hz, 1H), 3.26-3.31 (m, 1H), 3.13-3.20 (m, 1H), 2.56-2.67 (m, 1H), 1.99 (s, 3H), 1.95-1.98 (m,

1H), 1.68-1.75 (m, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.36-1.50 (m, 1H), 1.25-1.34 (m, 2H),
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0.98-1.11 (m, 2H), 0.89-0.95 (m, 3H); MS (FAB) m/z 614 (M+H)"; HRMS (ESI) m/z calcd for

CysH36N50,S5 614.1771, found 614.1768 (M+H)".

Methyl (75)-7-deoxy-7-[5-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-6-N-[(2’S,
4’ R)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-4b)

it & % 44a & [F # 2 . 43b ( 200 mg 0277 mmol ) &
5-(2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (114 mg, 0.476 mmol) X ¥ ME(A[H (A 4-4b (24%)
1T,

[a]p™® +83° (¢ 0.17, CH;0H); 'H NMR (400 MHz, CD;0D) 6 8.09-8.13 (m, 1H), 7.77-7.86
(m, 3H), 5.29 (d, J = 5.6 Hz, 1H), 4.63-4.69 (m, 1H), 4.41-4.47 (m, 1H), 4.43 (d, J = 10.2 Hz,
1H), 4.06-4.12 (m, 1H), 3.87-3.91 (m, 1H), 3.56 (dd, J = 10.2, 3.4 Hz, 1H), 3.25-3.31 (m, 1H),
3.19-3.25 (m, 1H), 3.08-3.18 (m, 1H), 2.58-2.68 (m, 1H), 1.99 (s, 3H), 1.65-1.72 (m, 1H), 1.56
(d, J=7.1 Hz, 3H), 1.24-1.34 (m, 5H), 0.98-1.11 (m, 2H), 0.85-0.95 (m, 3H); MS (FAB) m/z

628 (M+H)"; HRMS (ESI) m/z caled for CoHssN5O,S 628.1928, found 628.1926 (M+H)'.

Methyl (75)-7-deoxy-7-[S-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]- 6-NV-[(2’R,
4°S)-4’-(n-propyl)piperidine-2-carbonyl]-a-thiolincosaminide (4-4b’)

ft & % 44a & [F £ & . 43> ( 200 mg, 0277 mmol ) &
5-(2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (104 mg, 0.435 mmol) X ¥ ME(A[E (K 4-4b> (25%)
R,

[a]p™® +110° (¢ 0.21, CH;0H); 'H NMR (400 MHz, CD;0D) 6 8.08-8.12 (m, 1H), 7.75-7.85
(m, 3H), 5.27 (d, J=5.9 Hz, 1 H), 4.66 (dd, J=10.1, 2.5 Hz, 1H), 4.39-4.49 (m, 2H), 4.07-4.13
(m, 1H), 3.83-3.85 (m, 1H), 3.56 (dd, J = 10.2, 3.3 Hz, 1H), 3.24-3.29 (m, 1H), 3.09-3.15 (m,

1H), 2.58-2.66 (m, 1H), 2.01 (s, 3H), 1.94-1.99 (m, 1H), 1.65-1.73 (m, 1H), 1.58 (d, J= 6.9 Hz,
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3H), 1.18-1.42 (m, 5H), 0.99-1.12 (m, 2H), 0.90 (t, J = 7.2 Hz, 3H); MS (FAB) m/z 628

(M+H)"; HRMS (ESI) m/z calcd for C26H3sN5O,S; 628.1928, found 628.1921 (M+H)".

Methyl (75)-6-N-[(2’S,
4’ R)-4’-(n-butyl)piperidine-2’-carbonyl]-7-deoxy-7-[5-(2-nitrophenyl)-1,3,4-thiadiazol-2-yl
-thio]-a-thiolincosaminide (4-4¢)

it & % 44a & [F kB 12 . 43¢ ( 500 mg 0678 mmol ) &
5-(2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (211 mg, 0.882 mmol) K ¥ ME(A[E (K 4-4¢ (21%)
R,

[a]p® +93° (¢ 0.48, CH;0H); 'H NMR (400 MHz, CD;0D) § 8.08-8.12 (m, 1H), 7.76-7.87
(m, 3H), 5.29 (d, J = 5.6 Hz, 1H), 4.68 (dd, J=10.1, 2.3 Hz, 1H), 4.46 (dd, J = 6.8, 2.4 Hz, 1H),
4.42 (d,J=10.2 Hz, 1H), 4.11 (dd, J=10.2, 5.6 Hz, 1H), 3.88-3.91 (m, 1H), 3.59-3.63 (m, 1H),
3.57 (dd,J=10.2,3.2 Hz, 1H), 3.38 (dd, J=11.9, 2.9 Hz, 1H), 3.15-3.22 (m, 1H), 2.63-2.72 (m,
1H), 1.99 (s, 3H), 1.68-1.76 (m, 1H), 1.52-1.58 (m, 4H), 1.24-1.34 (m, 6H), 1.02-1.17 (m, 3H),
0.84-0.92 (m, 3H); MS (FAB) m/z 642 (M+H)"; HRMS (ESI) m/z caled for C,H4N50;S;

642.2084, found 642.2092 (M+H)".

Methyl (75)-7-deoxy-6-N-[(2’S,
4’ R)-4’-ethylpiperidine-2’-carbonyl]-7-[5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thi
o]-a-thiolincosaminide (4-4d)

it & % 44a & A £ (& . 43a ( 180 mg 0253 mmol ) &
5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (80.0 mg, 0.311 mmol) X ¥ #&EtAfE K
4-4d (39%) ZEFHI=,

[a]n2 +89° (¢ 0.53, CH;OH); "H NMR (400 MHz, CD;0D) & 7.98 (dd, J = 8.3, 2.5 Hz, 1H),
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7.85 (dd, J = 8.7, 5.3 Hz, 1H), 7.64 (ddd, J = 8.7, 7.7, 2.5 Hz, 1H), 5.27 (d, J = 5.6 Hz, 1H),
4.67 (dd, J = 10.0, 2.4 Hz, 1H), 4.46 (qd, J = 6.8, 2.4 Hz, 1H), 4.41 (dd, J= 10.1, 0.9 Hz, 1H),
4.10 (dd, J = 10.3, 5.9 Hz, 1H), 3.88 (dd, J = 3.2, 0.9 Hz, 1H), 3.55 (dd, J = 10.3, 3.2 Hz, 1H),
3.26-3.30 (m, 1H), 3.14-3.20 (m, 1H), 2.64 (td, J = 12.8, 2.8 Hz, 1H), 1.99 (s, 3H), 1.95-1.98 (m,
1H), 1.68-1.75 (m, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.37-1.50 (m, 1H), 1.26-1.35 (m, 2H),
1.00-1.11 (m, 2H), 0.92 (t, J = 7.5 Hz, 3H); MS (FAB) m/z 632 (M+H)'; HRMS (ESI) m/z caled

for C,5H35FN507S5 632.1677, found 632.1674 (M+H)".

Methyl (75)-7-deoxy-6-N-[(2’S,
4’ R)-4-ethyl-1’-N-methylpiperidine-2’-carbonyl]-7-[5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadi
azol-2-yl-thio]-a-thiolincosaminide (4-5d)

LA 4-4d (52 mg, 0.082 mmol) DA X/ —) 3mL) AEHKIZ, 0°CT 36% A/ LT
Jb R RZKEHE (100 uL, 1.2 mmol) . FEEZ (50 uL, 0.79 mmol) XU MU A MU T &

F¥ARme KU R (120 mg, 0.57 mmol) Z /1 x, =R T4 KeIRER L7z, RS Z
JERHE L. W= L2 NA, BaRERERKSET b U 7 DOKEIR CUeif LT, AR 2
KIiHE~ 7% 27 L CTHo R T8I L BUER L TR O kil 2 o Bulig 7 v~ b
7774 — (URRBNE S AL )= B%T EZT K =10:1:0.1) THRL,
WHEAEIRD 4-5d (41 mg, 77%) #1157,

[a]p™ +80° (c 0.92, CH;0H); 'H NMR (400 MHz, CD;0D) ¢ 7.98 (dd, J = 8.3, 2.6 Hz, 1H),
7.85 (dd, J = 8.7, 5.3 Hz, 1H), 7.61-7.67 (m, 1H), 5.28 (d, J = 5.6 Hz, 1H), 4.69 (dd, J = 10.1,
2.6 Hz, 1H), 4.48 (qd, J = 6.9, 2.6 Hz, 1H), 4.43 (dd, J=10.1, 0.8 Hz, 1H), 4.12 (dd, J = 10.2,
5.6 Hz, 1H), 3.83-3.87 (m, 1H), 3.57 (dd, J = 10.2, 2.9 Hz, 1H), 2.93-3.99 (m, 1H), 2.58-2.64
(m, 1H), 2.25 (s, 3H), 2.06-2.15 (m, 1H), 1.98-2.01 (m, 3H), 1.85-1.91 (m, 1H), 1.69-1.76 (m,

1H), 1.58 (d, J = 6.9 Hz, 3H), 1.23-1.34 (m, SH), 0.87-0.94 (m, 3H); MS (FAB) m/z 646
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(M+H)"; HRMS (ESI) m/z calcd for Co;H39FN50,S3 646.1834, found 646.1833 (M+H)".

Methyl (75)-7-deoxy-7-[5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-6-NV-[(2’S,
4’ R)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-4e)

it & % 44a & [F & (& . 43b ( 28 g 387 mmol ) &
5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (1.19 g, 4.59 mmol) KL ¥ | &EEIZ Fr=
M, R EGER 4-4e (39%) Z1F72,

[a]p*® +93° (¢ 0.20, CH;OH); 'H NMR (400 MHz, CD;0D) 6 7.99 (dd, J = 8.3, 2,7 Hz, 1H),
7.85 (dd, J = 8.6, 5.2 Hz, 1H), 7.60-7.69 (m, 1H), 5.27 (d, J = 5.6 Hz, 1H), 4.66 (dd, J = 10.1,
2.6 Hz, 1H), 4.43-4.50 (m, 1H), 4.41 (d, J = 10.1 Hz, 1H), 4.10 (dd, J = 10.3, 5.6 Hz, 1H),
3.85-3.90 (m, 1H), 3.55 (dd, J = 10.3, 3.3 Hz, 1H), 3.12-3.19 (m, 1H), 2.57-2.67 (m, 1H), 1.99
(s, 3H), 1.92-1.97 (m, 1H), 1.65-1.74 (m, 1H), 1.56 (d, J = 6.8 Hz, 3H), 1.19-1.42 (m, 5H),
0.99-1.12 (m, 2H), 0.90 (t, J = 7.2 Hz, 3H); MS (FAB) m/z 646 (M+H)"; HRMS (ESI) m/z calcd

for C,6H37FN50,S; 646.1834, found 646.1836 (M+H)".

Methyl (75)-7-deoxy-7-[|5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-6-NV-[(2’S,
4’R)-1’-N-methyl-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-5¢)

LY 4-5d & FIRRIC, 4-4e (55 mg, 0.086 mmol) K V. KEHEEIK 4-5¢ 37%) %45
7o

[a]p*® +88° (¢ 0.17, CH;0H); 'H NMR (400 MHz, CD50D) 6 7.99 (dd, J = 5.2 Hz, 1H),
7.85 (dd, J = 8.9, 5.2 Hz, 1H), 7.61-7.67 (m, 1H), 5.28 (d, J = 5.6 Hz, 1H), 4.69 (dd, J = 10.2,
2.4 Hz, 1H), 4.45-4.52 (m, 1H), 4.43 (d, J = 10.2 Hz, 1H), 4.12 (dd, J = 10.2, 5.7 Hz, 1H),
3.84-3.86 (m, 1H), 3.57 (dd, J=10.2, 3.2 Hz, 1H), 2.92 - 3.00 (m, 1H), 2.57-2.65 (m, 1H), 2.25

(s, 3H), 2.10-2.18 (m, 1H), 2.00 (s, 3H), 1.83-1.90 (m, 1H), 1.68-1.74 (m, 1H), 1.57 (d, J = 7.6
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Hz, 3H), 1.20-1.40 (m, 7H), 0.86-0.92 (m, 3H); MS (FAB) m/z 660 (M+H)"; HRMS (ESI) m/z

caled for Cp;H39N507S5 660.1990, found 660.1995 (M+H)".

Methyl (75)-6-N-[(2°S,
4’ R)-4’-(n-butyl)piperidine-2’-carbonyl]-7-deoxy-7-[5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadi
azol-2-yl-thio]-a-thiolincosaminide (4-4f)

it & % 44a & [F kB 12 . 43¢ ( 500 mg 0678 mmol ) &
5-(4-fluoro-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (224 mg, 0.882 mmol) X ¥ | P EFE A
4-4f (30%) ZFF7,

[a]p®® +100° (¢ 0.27, CH;OH); 'H NMR (400 MHz, CD;0D) § 7.98 (dd, J = 8.2, 2,6 Hz,
1H), 7.85 (dd, J = 8.6, 5.2 Hz, 1H), 7.60-7.68 (m, 1H), 5.28 (d, J = 5.6 Hz, 1H), 4.67 (dd, J =
10.2, 2.4 Hz, 1H), 4.43-4.51 (m, 1H), 4.41 (d, J=10.2 Hz, 1H), 4.10 (dd, J=10.2, 5.6 Hz, 1H),
3.87-3.91 (m, 1H), 3.56 (dd, J = 10.2, 3.2 Hz, 1H), 3.32-3.36 (m, 1H), 3.14-3.21 (m, 1H),
2.61-2.71 (m, 1H), 2.00-2.04 (m, 1H), 1.99 (s, 3H), 1.68-1.75 (m, 1H), 1.56 (d, J=7.1 Hz, 3H),
1.23-1.34 (m, 6H), 0.99-1.14 (m, 2H), 0.86-0.91 (m, 3H); MS (FAB) m/z 660 (M+H)"; HRMS

(ESI) m/z caled for C,7H39FN505S3 660.1990, found 660.1994 (M+H)".

Methyl (75)-6-N-[(2°S,
4’ R)-4’-(n-butyl)-1’-N-methylpiperidine-2’-carbonyl]-7-deoxy-7-[5-(4-fluoro-2-nitrophenyl
)-1,3,4-thiadiazol-2-yl-thio]-a-thiolincosaminide (4-5f)

LB 4-5d & [FIREIC, 4-4f (72 mg, 0.11 mmol) X V. KEAEIK 4-5f (85%) %1%
7

[a]p™® +94° (¢ 0.22, CH;0H); 'H NMR (400 MHz, CD;0D) ¢ 7.98 (dd, J = 8.2, 2,6 Hz, 1H),

7.85 (dd, J = 8.6, 5.2 Hz, 1H), 7.60-7.68 (m, 1H), 5.28 (d, J = 5.6 Hz, 1H), 4.70 (dd, J = 10.1,
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2.7 Hz, 1H), 4.45-4.53 (m, 1H), 4.43 (d, J = 10.1 Hz, 1H), 4.12 (dd, J = 10.2, 5.6 Hz, 1H),
3.82-3.87 (m, 1H), 3.57 (dd, J = 10.2, 3.3 Hz, 1H), 2.93-3.01 (m, 1H), 2.62-2.68 (m, 1H), 2.27
(s, 3H), 2.09-2.18 (m, 1H), 2.00 (s, 3H), 1.83-1.92 (m, 1H), 1.67-1.76 (m, 1H), 1.57 (d, J = 7.1
Hz, 3H), 1.21-1.42 (m, 9H), 0.85-0.93 (m, 3H); MS (FAB) m/z 674 (M+H)"; HRMS (ESI) m/z

caled for Cp3Hy FN5OS3 674.2147, found 674.2160 (M+H)".

Methyl
(78)-7-deoxy-7-[5-(5-methylamino-2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-6-N-[(2’S,
4’ R)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-4g)

It & % 44a & [ # 2 . 43b ( 200 mg 0277 mmol ) &
5-(5-methylamino-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (96.6 mg, 0.360 mmol) X ¥ . ¥¥5
BER 4-4g (26%) Z1H72,

[a]p™ +91° (¢ 0.41, CH;0H); '"H NMR (300 MHz, CDCls) 6 8.16 (d, J = 8.7 Hz, 1H),
6.62-6.72 (m, 2H), 5.33 (d, J = 5.7 Hz, 1H), 4.46-4.53 (m, 1H), 4.31 (d, J = 9.9 Hz, 1H),
4.11-4.25 (m, 2H), 3.87-3.91 (m, 1H), 3.56-3.68 (m, 1H), 3.37-3.46 (m, 1H), 3.16-3.24 (m, 1H),
2.91 (s, 3H), 2.68-2.90 (m, 2H), 2.61-2.68 (m, 1H), 2.19 (s, 3H), 2.00-2.09 (m, 1H), 1.64-1.72
(m, 1H), 1.51 (d, J= 6.9 Hz, 3H), 1.16-1.36 (m, 4H), 0.98-1.12 (m, 2H), 0.79-0.89 (m, 3H); MS
(FAB) m/z 657 (M+H)"; HRMS (ESI) m/z caled for C,;H4 NgO;S; 657.2193, found 657.2193

(M+H)",

Methyl (75)-7-deoxy-7-[5-(5-methoxy-2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-6-NV-[(2’S,
4’ R)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-4h)
it & % 44a & [ £ 2 . 43b ( 200 mg 0277 mmol ) &

5-(5-methoxy-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (97.0 mg, 0.360 mmol) XV, #KHEEA
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[ 4-4h (24%) %1572,

[a]p** +79° (¢ 0.12, CH;0H); '"H NMR (300 MHz, CDCl;) J 8.11-8.20 (m, 1H), 7.07-7.16
(m, 2H), 6.62-6.72 (m, 2H), 5.36 (d, J = 5.7 Hz, 1H), 4.47-4.53 (m, 1H), 4.09-4.35 (m, 3H),
3.94 (s, 3H), 3.77-3.89 (m, 1H), 3.55-3.70 (m, 1H), 3.36-3.51 (m, 1H), 3.16-3.29 (m, 1H),
2.65-2.79 (m, 2H), 2.15 (s, 3H), 1.98-2.09 (m, 1H), 1.64-1.73 (m, 1H), 1.52 (d, J = 6.9 Hz, 3H),
1.17-1.36 (m, 4H), 0.98-1.13 (m, 2H), 0.77-0.89 (m, 3H); MS (FAB) m/z 658 (M+H)"; HRMS

(ESI) m/z caled for C,7H4N5O5S; 658.2034, found 658.2038 (M+H)".

Methyl (75)-7-deoxy-6-N-[(2’S,
4’ R)-4’-ethylpiperidine-2’-carbonyl]-7-[5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4-thiadiazol-2
-yl-thio]-a-thiolincosaminide (4-4i)

ft & ¥ 44a & A # I . 43a ( 158 mg 0223 mmol ) &
5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (80.0 mg, 0.267 mmol) X V. ¥
EEE 441 (11%) Z157-,

[a]p”™ +89° (¢ 0.46, CH;0OH); '"H NMR (400 MHz, CD;0D) 6 7.75 (s, 1H), 7.21 (s, 1H),
5.28 (d,J=5.6 Hz, 1H), 4.67 (dd, J=10.0, 2.4 Hz, 1H), 4.40 - 4.48 (m, 2H), 4.10 (dd, J=10.3,
5.6 Hz, 1H), 3.98 (s, 3H), 3.96 (s, 3H), 3.88-3.91 (m, 1H), 3.56 (dd, J = 10.3, 3.4 Hz, 1H), 3.14
-3.20 (m, 1H), 2.64 (td, J=12.9, 2.7 Hz, 1H), 2.01 (s, 3H), 1.98 (br s, 1H), 1.69-1.75 (m, 1H),
1.55 (d, J = 6.8 Hz, 3H), 1.39-1.49 (m, 1H), 1.24-1.34 (m, 2H), 1.00-1.12 (m, 2H), 0.92 (t, J =
7.3 Hz, 3H); MS (FAB) m/z 674 (M+H)"; HRMS (ESI) m/z calcd for C,;H4NsOoS; 674.1983,

found 674.1988 (M+H)".

Methyl

(78)-7-deoxy-7-[5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4-thiadiazol-2-yl-thio]-6-N-[(2’S,
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4’ R)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-4j)

it & % 44a & [ # 2 . 43b ( 200 mg 0277 mmol ) &
5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (99.4 mg, 0.332 mmol) X V. ¥
CEE 4-4f (10%) Z157=,

[a]p®® +97° (¢ 0.30, CH;0H); '"H NMR (400 MHz, CD;0D) 6 7.77 (s, 1H), 7.22 (s, 1H),
5.28 (d, J=5.6 Hz, 1H), 4.67 (dd, J = 10.2, 2.4 Hz, 1H), 4.39-4.48 (m, 2H), 4.10 (dd, J = 10.2,
5.6 Hz, 1H), 3.99 (s, 3H), 3.96 (s, 3H), 3.87-3.90 (m, 1H), 3.56 (dd, J = 10.2, 3.0 Hz, 1H),
3.32-3.38 (m, 1H), 3.15-3.20 (m, 1H), 2.63-2.71 (m, 1H), 2.02 (s, 3H), 1.97-2.01 (m, 1H),
1.68-1.75 (m, 1H), 1.55 (d, /= 7.1 Hz, 3H), 1.31-1.40 (m, 2H), 1.20-1.28 (m, 2H), 1.02-1.15 (m,
3H), 0.90 (t, J = 7.2 Hz, 3H); MS (FAB) m/z 688 (M+H)"; HRMS (ESI) m/z caled for

C3sHyyN50,0S; 688.2139, found 688.2153 (M+H)'.

Methyl (75)-6-N-[(2°S,
4’ R)-4’-(n-butyl)piperidine-2’-carbonyl]-7-deoxy-7-[5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4
-thiadiazol-2-yl-thio]-a-thiolincosaminide (4-4k)

it & % 44a & [ B 12 . 43¢ (200 mg, 0271 mmol ) &
5-(4,5-dimethoxy-2-nitrophenyl)-1,3,4-thiadiazole-2-thiol (106 mg, 0.353 mmol) & V. ¥
R 44k (19%) 2157,

[a]p™® +96° (¢ 0.49, CH;0H); '"H NMR (400 MHz, CD;0D) 6 7.75 (s, 1H), 7.21 (s, 1H),
5.28 (d, J=5.7 Hz, 1H), 4.63-4.69 (m, 1H), 4.38-4.47 (m, 2H), 4.10 (dd, J=10.1, 5.7 Hz, 1H),
3.98 (s, 3H), 3.96 (s, 3H), 3.87-3.90 (m, 1H), 3.54-3.58 (m, 1H), 3.27-3.29 (m, 1H), 3.12-3.18
(m, 1H), 2.58-2.67 (m, 1H), 2.01 (s, 3H), 1.92-2.00 (m, 1H), 1.65-1.74 (m, 1H), 1.55 (d,J=6.8
Hz, 3H), 1.46-1.52 (m, 1H), 1.20-1.34 (m, 6H), 0.99-1.11 (m, 2H), 0.86-0.93 (m, 3H); *C NMR

(100 MHz, CDCls) 6 177.54, 165.10, 164.99, 152.87, 150.73, 141.03, 118.29, 113.47, 108.12,
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89.17, 71.67, 70.99, 69.21, 67.98, 60.55, 56.78, 56.72, 53.14, 45.76, 44.93, 37.47, 36.71, 36.10,
32.51,29.70, 28.61, 22.82, 17.99, 14.91, 14.01; MS (FAB) m/z 702 (M+H)"; HRMS (ESI) m/z

caled for Co9Hy4N504S5 702.2296, found 702.2294 (M+H)".

Methyl 7-deoxy-7-methyl-6-N-[(2’S,

4’ R)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (VIC-105555) and methyl
7-deoxy-7-methyl-6-N-[(2’R,
4°S)-4’-(n-propyl)piperidine-2’-carbonyl]-a-thiolincosaminide (4-7)

tE¥ 4-6 (1.36 g, 3.41 mmol) D A % / —/L— 7K (5:2, 100 mL) TR, etk (410 pL,
4.90 mmol) . B4 (IV) (1.16 g, 5.12mmol) %%, 3.9MPaD/KEFAR . =ik
T 24 WefEfEHR Lo, POGIR A IEIE . BUERME L, SafnmigKkE T~ U U SKEK %
Mz, EiR— T LTI L7z, AWM 2 KRR R U o ATt J8iE L, BUER
ML RN EEE VB TFNA T hrsa~v NI 7 —(Zaabivh /AKX ) —
NS 2% T E=T K =95/5,05~85,15/1.5) THEL L, VIC-105555 (mifitk
630 mg, 46%) & . 4-7 (AP 653 mg, 47%) %157z,

VIC-105555: [a]p>® +170° (¢ 0.91, CH;OH); 'H NMR (400 MHz, CD;0D) 6 5.24 (d, J=5.6
Hz, 1H), 4.16 (d, J = 10.0, 3.1 Hz, 1H), 4.08 (dd, J = 10.3, 5.6 Hz, 1H), 4.04 (d, J = 10.0 Hz,
1H), 3.79-3.81 (m, 1H), 3.51 (dd, J = 10.3, 3.2 Hz, 1H), 3.24-3.29 (m, 1H), 3.10-3.16 (m, 1H),
2.62 (td, J = 12.8, 2.8 Hz, 1H), 2.12-2.20 (m, 1H), 2.11 (s, 3H), 1.89-1.96 (m, 1H), 1.66-1.73 (m,
1H), 1.46-1.57 (m, 1H), 1.32-1.41 (m, 2H), 1.21-1.28 (m, 2H), 0.98-1.10 (m, 2H), 0.89-0.96 (m,
9H); MS (FAB) m/z 405 (M+H)"; HRMS (ESI) m/z calcd for C;oH3;N,05S 405.2418, found
405.2422 (M+H)". 4-7: [a]p>® +200° (¢ 1.2, CH;OH); '"H NMR (400 MHz, CD;0D) 6 5.25 (d,
J=5.7Hz, 1H), 4.14 (dd, J=9.9, 3.6 Hz, 1H), 4.09 (dd, J = 10.2, 5.7 Hz, 1H), 4.06 (d, J=9.9

Hz, 1H), 3.76-3.79 (m, 1H), 3.52 (dd, J = 10.2, 3.5 Hz, 1H), 3.24 (dd, J = 11.6, 2.8 Hz, 1H),
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3.08-3.14 (m, 1H), 2.61 (td, J= 12.7, 2.7 Hz, 1H), 2.12-2.19 (m, 1H), 2.11 (s, 3H), 1.93-1.99 (m,
1H), 1.65-1.72 (m, 1H), 1.42-1.55 (m, 1H), 1.31-1.42 (m, 2H), 1.20-1.29 (m, 2H), 0.96-1.11 (m,
2H), 0.88-0.96 (m, 9H); MS (FAB) m/z 405 (M+H)"; HRMS (ESI) m/z calcd for CoH3;N,05S

405.2418, found 404.2423 (M+H)".

e TDORyF Ty Ial—vay

Ryd% 73 a2 b—3 a3 idAccelrys fhlnsight II @ CHARMm /)35 CHElii L 7=,
7Y An~A 2 & Haloarcula marismortui (PDB entry IMIK)*20 508V 7R Y — & & O
miEEE T 7L — L THALE, 77— DT VAR bl UK
i O BN L LIS ORNAFREEI IR E LT (B 2-T D Ry F o7 I ab— 3 il
B L TiX, 50SVU A& Y —2 & CLDM & Oififi it 1 O CLDM DAL & 2 2 U LB D 4]
WBLE A RE L, D%, FEER e =4r, 508V R Y — LAOERE A FHE D&M T TT
STz ABBY 227 DV H 2 REEGEALICHOWTIL, 508V AR Y — A & CLDM & O St

W L HEE L,

In vitro GLETEMERIE

MIC %, Clinical and Laboratory Standards Institute (M07-07, 2006){Z Flak & 472 & K AR
AHIEIZ THIE L7, S. pneumoniae 2N S. pyogenes 13, 5% 55 WiARAE .2 % 1 Z_ 7= brain
heart infusion agar (BHIA; Becton Dickinson and Company, Tokyo, Japan) P-4 % F N CThE#&
L7z, H.influenzae 1%, 5% 55 TAHEMHE. 5 mg/mL Hemin }2 TF 15 mg/mL nicotinamide
adenine dinucleotide (NAD)% WSl L 72 jis 7 + A 7 K5 HI-N “Nissui”  (SDA; Nissui,
Tokyo, Japan) F-AR & FIVTHE#E L7-, #J 106 CFU /mL (ZFH% LBk D 5 uL % 5% &
i AHE M7 . S mg/mL Hemin & X 15 mg/ml NAD % #/0 L 7= SDA “FAk (b)) ([CHEfE L,

37°CC 18-22 WFfEEE# %, MIC 2 HIE L7z,
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R HFATT HDICHTD . AR TS L SHE21 0 & LR s
kil —AEEEAN < TV omEEMFRES KRR E ML EAEN ER R
A ISR EHE L £,
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OO 2 LT RFSWnE Lz, =K K R, BR FFR, AH &E L,
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KW DORROER 252 THFSWE LEEEEIF S frk B 7 EE, A3

FHEE =R AW W EE A EENEE GROEM G MEICEEE L £,
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