
DESCRIPTION 

Imidazo[4,5-b]pyridiniummethyl-containing cephem compounds having broad 

antibacterial spectrum 

5 Technical Field 

The present invention relates to cephem compounds having a broad 

antibacterial spectrum over various pathogenic bacteria and to 

pharmaceutical compositions containing the same. The compounds of the 

present invention are particularly efficacious against MRSA (methicillin 

10 resistant S. aureus). 

Baekgrouncl Art 

Study of so-called broad spectrum cephem compounds having potent 

antibacterial activities against various Gram-positive and Gram-negative· 

15 bacteria has recently been focused on cephem compounds at which 7-side chain 

is substituted with aminothiazole or aminothiadiazole and 3-position with a 

cyclic-type quarternary ammoniummethyl group. For example, the known 7-

amiriothiazole types include cefepime hydrochloride (USP 4,406,899), 

cefpirome sulfate (USP 4,609,653, JP(A) 857-192394), and cefoselis sulfate 

20 (JP(A) H07-196665, W097/41128), and the 7-aminothiadiazole types include 

cefclidin (USP 4,748,171), and cefozopran hydrochloride (USP 4,864,022, 

JP(A) 862-149682, JP(A) H03-47189). These cephem compounds show almost 

none or extremely weak activities against MRSA which has been a clinical 

concern. 

25 The other documents, disclosing the same types of cephem compounds, 

include, for example, JP(A) 4789/1983, JP(A) 155183/1985, JP(A) 97982/1985, 

JP(A) 97983/1985, JP(A) 24389/1982, JP(A) 5739011983, JP(B) 65350/1991, 

JP(B) 14117/1992, JP(A) 231684/1985, JP(A) 30786/1987, W092/22556, JP(A) 

222058/1993, JP(A) 157542/1994, JP(A) 101958/1995, and JP(A) 101960/1995. 

30 Among them, JP(A) 4789/1983 discloses cephem compounds which have 
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an optionally substituted and 2 or more N atoms- containing heterocycle 

cation at the 3-position. JP(A) 155183/1985 discloses cephem compounds 

which have a 2 or more N atoms-containing and unsaturated condensed 

heteroeycle cation at the 3-position. These documents, however, describe or 

5 suggest no concrete embodiment of a cephem compound having an 

imidazopyridiniummethyl group at the 3-position. 

Though JP(A) 105685/1985, equivalent to J. Med. Chem. 1990, 33, 

P2114-2121, discloses cephem compounds having an 

imidazopyridiniummethyl group at the 3-position, any of the 3-substituents of 

10 the working example compounds is limited to imidazo[4,5-c]pyridiniummethyl. 

On the other hand, a compound having an imidazo[4,5-b]pyridiniummethyl 

group at the 3- position is shown by the chemical name without any physical 

data or the like. Further, the [4,5-b]-type compounds have only aminothiazole 

grottp as part of the 7-side chain. Namely, the document does not concretely 

15 describe a cephem compound at which 3-position is substituted with an 

imidazo[4,5-b]pyridiniummethyl group and 7-side chain with 

aminothiadiazole. 

Therefore, it has been desired to develop cephem compounds of broad 

anti.bacterial _spectrum which have anti-MRSA activity applicable enough to 

20 eliliical use. 

Disclosure of Invention 

The present inventors have intensively studied to find out that 

introduction of an imidazo[4,5-b]pyridiniummethyl group into the 3-position of 

26 cephem compounds leads to broad antibacterial spectrum and excellent anti­

MRSA activity, and have accomplished the present invention shown below. 

(1) a compound of the formula(I): 
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s-x 0 
R1~Njl__ )L~ S 

.. fl f--(il // kR3 N J-N ... .o N)==1 
\ 2 0 -
OR 0 

COO N~ N-R4 . y 
Rs 

(I) 

wherein, 

X is N or CY and Y is H or halogen; 

R 1 is amino or protected amino; 

5 R2 is hydrogen, optionally substituted lower alkyl or optionally substituted 

eycloalkyl; 

R8 is hydrogen, hydroxy, halogen, ·optionally substituted lower alkyl, 

optionally substituted lower alkoxy, optionally substituted lower alkylthio or 

optionally substituted amino; 

10 R4 is hydrogen, hydroxy, optionally substituted lower alkyl, optionally 

substituted lower alkenyl, optionally substituted lower alkoxy, optio~ally 

substituted cycloalkyl, optionally substituted cycloalkyl(lower)alkyl or an 

optionally substituted N-containing heterocyclic group; 

R5 is hydrogen, amino, optionally substituted lower alkyl, optionally 

15 substitu~d lower alkoxy or optionally substituted lower alkylthio, or R4 and R5 

taken together may form lower alkylene in which an optional hetero atom(s) 

intervene; and 

a wavy line means syn- or anti-isomerism or a mixture thereof, an ester, a 

pharmaceutically acceptable salt, a prodrug, or a solvate thereof (herein after 

20 · may be referred to as compound (I)). 

(2) the compound described in above (1) wherein Xis N. 

(3) the compound described in above (1) wherein R1 is amino. 

(4) the compound described in above (1) wherein R2 is hydrogen or optionally 

substitu~d lower alkyl. 

25 (5) the compound described in above (4) wherein R2 is lower alkyl optionally 
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---- · .......... --~ 

substituted with halogen. 

(6) the compound described in above (1) wherein RB is hydrogen. 

(7) the compound described in above (1) wherein R4 is hydrogen, optionally 

substituted lower alkyl or an optionally substituted N-containing heterocyclic 

5 group. 

(8) the compound described in above (7) wherein R4 is hydrogen, lower alkyl 

optionally substituted with amino, lower alkylamino or hydroxy(lower) 

alkylamino, or an optionally substituted 4- to 6-membered N-containing 

saturated heterocyclic group. 

10 (9) the compound described in above (1) wherein R5 is hydrogen. 

(10) the compound described in above (1) wherein the wavy line means syn­

isomerism. 

(11) the compound described in above (1) wherein X is N; R1 is amino; R2 is 

hydrogen or optionally substituted lower alkyl; RB is hydrogen; R4 is hydrogen, 

15 optionally substituted lower alkyl or an optionally substituted N-containing 

heterocyclic group; R5 is hydrogen; and the wavy line means syn-isomerism. 

(12) the compound described in above (11) wherein X is N; R 1 is amino; R2 is 

hydrogen or lower alkyl optionally substituted with halogen; RB is hydrogen; R4 

is hydrogen, lower alkyl optionally substituted with amino, lower alkylamino 

20 or hydroxy(lower)alkylamino, or an optionally substituted 4- to 6-membered 

N-containing saturated heterocyclic group; R5 is hydrogen; and the wavy line 

means syn-isomerism. 

(13) the compound described in above (12) wherein Xis N; R1 is amino; R2 is 

hydrogen, -CH8, -CH2F, -CH2CHB or -CH2CH2F; RB is hydrogen; R4 is hydrogen, 

25 -CHs, -CH2CHs, -(CH2)2CHs, -(CH2)sNH2, -(CH2) 8NHCH8, -(CH2)sNH(CH2hOH, 

azeti.dinyl, pyrrolidinyl or piperidyl; R6 is hydrogen; and the wavy line means 

syn-isomerism. 

(14) the compound described in above (13). wherein Xis N; R1 is amino; R2 is 

hydrogen, -CH2F or -CH2CH8; R8 is hydrogen; R4 is hydrogen, -(CH2) 8NH2, -

30 (CH2)sNHCH3 or -(CH2)sNH(CH2) 20H; R5 is hydrogen; and the wavy line means 
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syn-isomerism. 

(15) the compound described in above (14), a pharmaceutically acceptable salt 

or hydrate thereof wherein Xis N; R1 is amino; R2 is -CH2F; R8 is hydrogen; R4 

is -(CH2) 8NHCH3; R5 is hydrogen; and the wavy line means syn-isomerism. 

5 (16). the compound described in above (15) which is a sulfate or a hydrate 

thereof. 

(17) the compound described in any of above (1) to (16), which shows an 

antibacterial activity against Gram-positive bacteria including MRSA and 

Gram-negative bacteria. 

10 (18) the compound described in (17) of which MIC50 value against MRSA is 50 

,ug/ml or less. 

(19) A method for preparing the compound described in any of above (1) to (18), 

which comp:rises reacting a compound of the formula(V): 

s-x 0 

R'~Y-~ S 
N ~\ ):=() R5 M 

OR2 0 ~ 
coo 

15 wherein R8 is a leaving group and the other symbols are the same as defined above, 

an ester, or a salt thereof with a compound of the formula(IV): 

// ;Y.Rs 
Nl ,, 
M. (IV) 
NY.N-R

4 

Rs 

wherein each symbol is the same as defined above, followed by optional 

deprotection. 

20 (20) a compound of the formula(IV): 

// zRs N: ,, 
M (IV} 

4 
NY.N-R 

Rs 
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-···~ 

wherein each symbol is the same as defined above. 

(21) the compound described in above(20) wherein R3 is hydrogen; R4 is -

(CHi)3NRaCH3 wherein Ra is H or an amino-protecting group; and R5 is 

hydrogen, 

5 (22) a pharmaceutical composition which contains a compound described in 

any of above (1) to (18). 

(23) a composition for use as an antibacterial agent which contains a compound 

described in any of above (1) to (18). 

(24) a method for preventing or treating bacterial infectious diseases, which 

10 comprises administering a compound described in any of above (1) to (18). 

(25) use of the compound described in any of ahove (1) to (18) for preparing a 

composition for use as an antibacterial agent. 

Best Mode for Carrying Out the Invention 

15 Terms used herein are explained below. Unless otherwise mentioned, 

each term, by itself or as part of another, has a common meaning. 

(Definition of X) 

X is preferably N or CH, and more preferably N. Examples of halogen 

shown by Y include F, Cl, and Br and preferred is Cl. 

20 (Definition of R 1) 

The protecting group of protected amino may be that known in the present 

field, such as Cl -C6 alkanoyl (e.g., formyl, acetyl, propionyl, butyryl, valeryl, 

pivaroyl, and succinyl), C3-C5 alkenoyl (e.g., acryloyl, crotnoyl, and cinnamoyl), 

C6--C10 arylcarbonyl (e.g., benzoyl, naphthoyl, p-toluoyl, and p-hydroxybenzoyl), 

25 heterocyclylcarbonyl group (example of the heterocyclyl: e.g., 2-pyrrolyl, 3-

pyrazolyl, 4-imidazolyl, 1,2,3-triazolyl, lH-tetrazolyl, 2-furyl, 3-thienyl, 4-

oxazolyl, 3-isooxazolyl, 2-pyrrolidinyl, 3-pyridyl, and 4-pyridazinyl), Cl - C6 

alkylsulfonyl (e.g., methanesulfonyl and ethanesulfonyl), C6-C10 arylsulfonyl 

(e.g., benzenesulfonyl, naphthalenesulfonyl, and p-toluenesulfonyl), substituted 

30 oxycarbonyl (e.g., methoxymethyloxycarbonyl, acetylmethyloxycarbonyl, 2-
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trimethylsilylethoxycarbonyl, 2-methanesulfonylethoxycarbonyl, 2,2,2-

trichloroethoxycarbonyl, 2-cyanoethoxycarbonyl, p-methylphenoxycarbonyl,p-

. methoxyphenoxycar bony l,p-chlorophenoxycar bony 1, benzy loxycarbony 1, p-

methylbenzyloxycarbony l, p-methoxybenzyloxycarbonyl, p-

5 chlorobenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, t-butoxycarbonyl (Boe), and 

2-propenyloxycarbonyl), substituted silyl (e.g., trimethylsilyl and tert­

butylclimethylsilyl), and optionally substituted aralkyl (e.g., p-methoxybenzyl 

(PMB) and benzhydryl (BH)). One or two of the protecting group, preferably one, 

may 'bond to an amino group. A preferred R1 is amino in the light of the 

10 antibacterial activity. 

(Definition of R2
) 

Lower alkyl includes a straight or branched Cl to C6 alkyl such as methyl, 

ethyl, n-propyl, i-propyl, t-butyl, n-pentyl, and n-hexyl, and preferred is Cl to 

CB alkyl, more preferred is methyl, ethyl or n-propyl. 

15 Cycloalkyl includes C3 to C7 cycloalkyl such as cyclopropyl, cyclobutyl, 

cyclOpentyl, cyclohexyl, and cycloheptyl. 

Whe:ii the above lower alkyl or cycloalkyl is substituted, examples of the 

substituent include halogen (e.g., F, CI, and Br), hydroxy, carboxy, cyano, 

amino, carbamoyloxy, sulfamoyl, lower alkoxycarbonyl (e.g., methoxycarbonyl, 

20 and ethoxycarbonyl), fo.wer alkylthio (e.g., methylthio, and ethylthio), and 

preferred is halogen, esp., F. The number of the substituent is one or more. 

Preferable R2 includes hydrogen and optionally substituted lower alkyl 

(e.g., CH8, CH2F, CH2CH8, and CH2CH2F), and more preferred is lower alkyl 

substituted with halogen (e.g., CH2F). The wavy line of "-OR2" preferably 

25 means syn-isomerism for the 7-amido bond part. 

(Definition of R3
) 

Examples of halogen include F, Cl, Br and I. 

Examples of lower alkyl include the above lower alkyl defined for R2, and 

preferred is methyl. 

30 Examples of lower alkoxy include oxy bonding to lower alkyl, such as 
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methoxy, ethoxy, n-propoxy, i-propoxy, t-butoxy, n-pentyloxy, and n-hexyloxy. 

Examples of lower alkylthio include thio bonding to the lower alkyl, such 

as methylthio, ethylthio, n-propoxy, i-propylthio, t-butylthio, n-pentylthio, 

and n-hexylthio. 

5 When the above lower alkyl, lower alkoxy or lower alkylthio is substituted, 

examples of the substituent include halogen (e.g., F, Cl, and Br), hydroxy, 

carboxy, cyano, amino, carbamoyloxy, sulfamoyl, lower alkoxycarbonyl (e.g., 

methoxycarbonyl and ethoxycarbonyl), and lower alkylthio (e.g., methylthio 

and ethylthio). 

IO Examples of the substituent of "optionally substituted amino" include the 

above-described lower alkyl (e.g., methyl and ethyl) and the above-described 

amino-protecting group, and one or two of the substituents may be located on 

the amino. 

R8 may be located at any of the 2- to 4- positions of the pyridinium ring. R3 

15 is preferably hydrogen. 

(Definition of R4) 

Lower alkyl and cycloalkyl are the same as the above-described lower alkyl 

and cycloalkyl, respectively, which are defined for R2• Cycloalkyl(lower)alkyl 

means lower alkyl 'bonding to the cycloalkyl, such as cyclopropylmethyl, 1-

20 cyclopropylethyl, 3-cyclopropylpropyl, cyclobutylmethyl,.cyclopentylethyl and 

3-cyclohexy lpropy 1. 

Examples oflower alkenyl include a straight or branched C2 to C6 alkenyl, 

such as vinyl, aryl, 1-propenyl, i-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-

methyll-propenyl, 2-methyl2-propenyl, 1-pentenyl, and 2-hexenyl, and 

25 preferred is aryl. 

Lower alkoxy is the same as the above-described lower alkoxy defined for 

When each of the above lower alkyl, lower alkenyl, lower alkoxy, 

cycloalkyl and cycloalkyl(lower)alkyl is substituted, examples of the 

30 substituent include one or more, same or different, group(s) selected from 
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hydroxy, optionally substituted carbamoyl (wherein the substituent is methyl, 

ethyl, propyl or .(CH2) 3CH(NH2)CONH2), halogen (e.g., F and Cl), -

CO(CH2)nCH(:f:\i'H2)CONH2 (n=l to 3), optionally substituted amino wherein the 

substituent is lower alkyl (e.g., methyl, ethyl, and propyl), lower alkenyl (e.g., 

5 aryl), cycloalkyl (e.g., cyclopropyl), lower alkoxycarbonyl (e.g., t­

butoxycarbonyl), hydroxy(lower)alkyl (e.g., hydroxymethyl, 1-hydroxyethyl, 

and 2-hydroxyethyl), sulfonic acid-oxy(lower)alkyl (e.g., 2-sulfonic acid­

oxyethyl) or amino(lower)alkyl (e.g., 2-aminoethyl)), lower alkoxy (e.g., 

methoxy, ethoxy, and propoxy), lower alkoxycarbonyl (e.g., methoxycarbonyl 

10 and ethoxycarbonyl), and N-containing heterocyclic group which is mentioned 

below wherein preferable is azeticlinyl, pyrrolidinyl, piperidinyl, pyridyl or the 

like. 

The N-containing heterocyclic group means an aromatic or non-aromatic 

heterocyclic group which contains at least one or more N atom(s) and optional 

15 ·o or S atom(s), such as azetidinyl, pyrrolidinyl, piperidinyl, imidazolydinyl, 

pyrazolidinyl, piperazinyl, thiazolidinyl, oxazolidinyl, morpholinyl, thio 

morpholinyl, thiazolinyl, oxazolinyl, imidazolinyl, pyrrolyl, pyrazolyl, 

iin.idazolyl, oxazolyl, isooxazolyl, thiazolyl, pyridyl, pyridazinyl, pyrimidinyl, 

pyrazinyl, triazinyl, imidazolyl, triazolyl, and tetrazolyl. Preferred is a non-

20 aromatic group, esp., a 4- to 6-membered N-containing saturated heterocyclic 

group such as azetidinyl (e.g., 3- azetidinyl), pyrrolidinyl (e.g., 3- pyrrolidinyl), 

and piperidinyl (e.g., 4- piperidinyl). 

When the heterocyclic group is substituted, examples of the substituent 

include one or more of the same or different group(s) selected from halogen 

25 (e.g., F and Cl), hydroxy, hydroxy(lower)alkyl (e.g., hydroxymethyl, l· 

hydroxyethyl, and 2-hydroxyethyl), optionally substituted amino (wherein the 

substituent is lower alkyl (e.g., methyl, ethyl, and propyl) or the like), 

optionally substituted carbamoyl (wherein the substituent is e.g., methyl and 

ethyl), lower alkyl (e.g., methyl and ethyl), lower alkoxy (e.g., methoxy, ethoxy, 

30 and propoxy), imino(lower) alkyl (e.g., iminomethyl and 1-imonoethyl), 
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halogenated(lower)alkyl (e.g., trifluoromethyl), optionally esterfied carboxy, 

cyano, nitro, lower alkylthio (e.g., methylthio), lower alkoxyalkoxy (e.g., 

methoxymethoxy and ethoxyethoxy), lower alkoxycarbonyl (e.g., 

methoxycarbonyl and ethoxycarbonyl), acylamino (e.g., acetylamino) and the 

5 like. In addition to those, the possible substituents on the N atom of the 

heterocyclic group include the above-described amino-protecting group. 

R4 is preferably one, two or more of the same or different group(s) selected 

from hydrogen, optionally substituted(lower)alkyl (wherein the substituent is 

preferably optionally substituted amino (wherein the substituent is lower 

10 alkyl (e.g., methyl), hydroxy(lower)alkyl (e.g., 2-hydroxyethyl), sulfonic acid­

oxy(lower)alkyl (e.g., 2- sulfonic acid-oxyethyl) or the like), lower 

alkoxycarbonyl (e.g., t-butoxycarbonyl), carbamoyl, lower alkylcarbamoyl(e.g., 

methylcarbamoyl), hydroxy, halogen, lower alkoxy (e.g., methoxy), the above­

deseribed amino-protecting group (e.g., Boe, PMB) or the like), N-containing 

15 heteroeyclic group and the like, more preferably hydrogen, -CH8, -CH2CH8, -

(CH2) 2CH8, -(CH2)8NH2, -(CH2)8NHCH8, -(CH_08NH(CH2)20H, azethidinyl, 

pyrrolidinyl or piperidinyl, and most preferably hydrogen, -(CH2)8NH2, -

(CH_08NHCH8 or -(CH2)sNH(CH2hOH. 

(De.finition of R5) 

20 The lower alkyl, by itself or as part of lower alkylthio, is the same as that 

defined for R2
• The lower alkoxy is the same as that defined for R8

• 

Examples of the substituent on the lower alkyl, lower alkoxy or lower 

alkylthio include halogen (e.g., F, Cl, and Br), hydroxy, carboxy, cyano, amino, 

carbamoyloxy, sulfamoyl, lower alkoxycarbonyl (e.g., methoxycarbonyl and 

25 ethoxycarbonyl), lower alkylthio(e.g., methylthio and ethylthio) and the like. 

R5 is preferably hydrogen, methyl, methylthio or the like, and more 

preferably hydrogen. 

R4 and R5 taken together may form lower alkylene in which an optional 

hetero atom(s) intervene. When the hetero atom is N, it may be substituted 

30 with lower alkyl or the like, resulting in that R4 and R5 taken together forms 
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-(CH2)s-N(Me)- for example. 

The esters of compound (I) include an ester which is formed at the 4-

carboxy part, e.g., an ester useful as an intermediate or a metabolic ester. 

Examples of the ester-residue include e.g., optionally substituted Cl-C6 alkyl, 

5 C2-C6 alkeilyl, C3-C10 cycloalkyl, C3-Cl0 cycloalkyl(Cl-C6)alkyl, optionally 

substituted C6-Cl0 aryl, optionally substituted C7-Cl2 aralkyl, di(C6-

C10)arylmethyl, tri(C6-C10)arylmethyl, and substituted silyl. 

Examples of the optionally substituted Cl-6 alkyl include e.g., methyl, 

ethyl, n-propyl, n-butyl; t-butyl, n-pentyl, and n-hexyl, each may be 

10 substituted with benzyloxy, Cl-4 alkylsulfonyl (e.g., methanesulfonyl), 

trimethylsilyl, halogen (e.g., F, Cl, and Br), acetyl, nitrobenzoyl, mesylbenzoyl, 

· phthalimide, succinoylimide, benzenesulfonyl,phenylthio, di-Cl-4alkylamino 

(e.g., dimethylamino), pyridyl; Cl-4alkylsulfinyl (e.g., methanesulfinyl), cyano 

and the like. Such substituted Cl-6 alkyl include e.g., benzyloxymethyl, 2-

15 methanesulfonylethyl, 2-trimethylsilylethyl, 2,2,2-trichloroethyl, 2-iodoethyl, 

acetylmethyl, p-nitrobenzoylmethyl, 

phthalimidemethyl, succinoy limidemethy 1, 

phenylthiomethyl, and 1-dimethylaminoethyl. 

p-mesylbenzoylmethyl, 

benzenesulfonylmethyl, 

The above C2-6 alkenyl 

includes e.g., vinyl, aryl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 1, 1-

20 dimethylaryl, 3-methyl and 3-butenyl. The above C3-10 cycloalkyl includes 

e·.g., eyclopropyl, cyclobutyl, cyelopentyl, cyclohexyl, cycloheptyl, norbornyl, 

and adamantyl. The above C3-10 cycloalkyl(Cl-6)alkyl includes e.g., 

cyclopropylmethyl, cyclopentylmethyl, and cyclohexylmethyl. The above C6-

10 aryl includes e.g., phenyl, a-naphthyl, ,8-naphthyl, and biphenyl, each may 

25 be substituted with nitro, halogen (e.g., F, Cl, and Br) or the like, and such 

substituted aryl includes e.g., p-nitrophenyl and p-chlorophenyl. The above 

optionally substituted C7-12 aralkyl includes e.g., benzyl, 1-phenylethyl, 2-

phenylethyl, phenylpropyl and naphthylmethyl, each may be substituted with 

nitro, Cl-4 alkoxy (e.g., methoxy), Cl-4 alkyl (e.g., methyl, ethyl), hydroxy or 

30 the like. Such substituted group is exemplified by p-nitrobenzyl, p-
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methoxybenzyl (PMB), or 3,5-di-t-butyl-4-hyclroxybenzyl. The above cli(C6-10 

aryl)methyl includes benzhyclryl and the C6-10 arylmethyl includes trityl, and 

the substituted silyl includes trimethylsilyl and tert-butylclimethylsilyl, for 

example. 

5 Examples of the pharmaceutically acceptable salt of compound (I) include 

salts formed with inorganic bases, ammonia, organic bases, inorganic acids, 

organic acids, basic amino acids, halogen ions or the like, and inner salts. 

Examples of the inorganic base include alkali metal (e.g., Na and K) and 

alkaline earth metal (e.g., Mg). Examples of the organic base include procaine, 

10 2-phenylethylbenzylamine, dibenzylethylenediamine, etanolamine, di 

etanolamine, tris(hydroxymethyl)aminomethane, polyhydroxyalkylamine, and 

N~methyl glucosamine. Examples of the inorganic acid include hydrochloric 

aeid, hydrobromic acid, sulfuric acid, nitric acid, and phosphoric acid. 

Examples of the organic acid include p-toluene sulfonic acid, methanesulfonic 

15 acid, formic acid, trifluoroacetc acid and maleic acid. Examples of the basic 

amino acid include lysine, arginine, ornithine and histidine. The quarternary 

ammonium cation on the 3-side chain of compound (I) may form an inner salt 

with the 4-COO· group as a counter ion. When the group at the 4-position is 

COOH or COOR wherein Risa metal cation or ester-residue, the quarternary 

20 ammonium cation is combined with a counter ion. Compound (I) is preferably 

an inorganic salt, more preferably a salt of sulfuric acid, and most preferably 

mono sulfate in the light of the crystallinity, conservation stability, handling 

in pharmaceutical manufacturing or the like. 

Prodrug means a derivative of compound(!), which has a chemically or 

25 metabolically decomposable group and is converted to a pharmaceutically 

active compound (I) by solvolysis or under physiological conditions in vivo. A 

method for selecting and preparing an appropriate prodrug-derivative is 

described in e.g., Design of Prodrugs, Elsevier, Amsterdam 1985. 

When compound (I) has a carboxy group, examples of the prodrug include 

30 an ester derivative prepared by reacting an acidic original compound with a 
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proper alcohol or an amide derivative prepared by reacting an acidic original 

compound with a proper amine. Preferred esters as the prodrug include 

methyl ester, ethyl ester, n-propyl ester, isopropyl ester, n-butyl ester, 

isobutyl ester, tert-butyl ester, and morpholinoethylester. When compound (I) 

5 has a hydroxyl group, examples of the prodrug include an acyloxy derivative 

which is prepared by reacting a hydroxyl group-containing compound with a 

proper acyl halide or acid anhydride. Preferred acyloxy includes -OCOC2Hi» -

OCO(t-Bu), -OCOC15H311 -OCO(m-COONa-Ph), -OCOCH2CH2COONa, 

OCOCH(NH2)CH8 and -OCOCH2N(CH8h. When compound (I) has an amino 

10 group, examples of the prodrug include an amide derivative which is prepared 

by reacting an amino group-containing compound with a proper halogenated 

acid or mixed acid anhydride. Preferred amides include -NHCO(CH2) 20CH8, -

NHCOCH(NH2)CH8 and the like. 

The solvate of compound (I) is preferably hydrate e.g., 0.5- to 10- hydrate, 

15 and more preferably 4-, 5-, 6-, 7-, or 8-hydrate. Particularly preferred is a 

crystalline monosufate · 4- to 8-hydrate. Compound (I) may be a solvate 

formed with i-propanol, ethanol, trifluoroacetic acid or the like. 

Compound (I) is preferably a compound described in any of above (11) to 

(18), more preferably a compound (I) wherein Xis N; R1 is amino; R2 is -CH2F; 

20 R8 is hydrogen; R4 is -(CH2) 3NHCH8; R5 is hydrogen; and the wavy line means 

syn-isomerism or a salt thereof, esp. mono sulfate, for example. Among the 

sulfate, crystals are preferred to non-crystals in the light of their stability for 

pharmaceutical preparation or the like, and more preferred are crystalline 

hydrates such as 4- to 7- or 8-hydrate of monosulfate, esp. the 4- or 5-hydrate. 

25 These crystals are characterized by specific main peaks of the powder X-ray 

· diffractome try. 

Methods for preparing compound (I) are shown below. 

(Method 1) 

Compound (I) can be synthesized by reacting a 7 -amino compound of the 

30 formula (II): 
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(II) 

wherein each symbol is the same as defined above, a ester or salt thereof (each 

hereinafter referred to as compound (II)) with a carboxylic acid of the 

form ula(III): 

s-x 0 
R1~ ~ Jl-cooH 

N- If 
N 
\ 
OR2 

(Ill) 

wherein each symbol is the same as defined above, or a reactive derivative 

thereof (each hereinafter referred to as compound (III)). 

-Examples of the ester or salt of compound (II) include the same as those 

mentioned for compound (I). 

10 Examples of the reactive derivative of compound (III) include inorganic base 

salts, organic base salts, acid halides, acid azides, acid anhydrides, mixed acid 

anhydride, active amide, active ester, active thioester. The inorganic base 

includes alkaline metals (e.g., Na and K) and alkaline earth metals (e.g., Ca and 

Mg); The organic base includes trimethylamine, triethylamine, tert-

.15 butyldimethylamine, dibenzylmethylamine and benzyldimethylamine; the acid 

halide includes acid chloride and acid bromide; the mixed acid anhydride includes 

mixed monoalkylcarboxylic acid anhydride, mixed alphatic carboxylic acid 

anhydride, aromatic carboxylic acid anhydride, oraganic sulfonic acid anhydride, 

the active amide includes amide formed with heterocyclic compound containing N 

20 atom, for example. Examples of the active ester include organic phosphate esters 

(e.g., diethoxy phosphate ester and diphenoxy phosphate ester), p-nitrophenyl 

ester, 2,4-dinitrophenyl ester, cyanomethyl ester, and the active thioester 

includes esters formed with aromatic heterocyclicthio compound (e.g., 2-

14 
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pyridilthio ester). 

The above reaction may be carried out using an appropriate condensing agent, 

if necessary. Examples of the condensing agent include e.g., N,N'-

dicyclohexylcarbodiimide, N,N'-carbonyldiimidazole, N,N'-

5 thiocarbonyldiimidazole, N-ethoxycarbony 1-2-ethoxy-1, 2-dihydroquinoline, 

phosphorus oxychloride, alkoxyacetylene, 2-chloropyridiniummethyl iodine, and 

2-fluoropyridiniummethyl iodine. 

Examples of solvents used in the reaction include ethers (e.g., dioxane, THF, 

diethylether, tert-butylmethylether, and diisopropylether), esters (e.g., ethyl 

10 formate, ethyl acetate, and n-butyl acetate), halogenated hydrocarbons (e.g., 

dichloromethane, chloroform, and ca+bon tetrachloride), hydrocarbons (e.g., n­

hexane, benzene, and toluene), amides (e.g., formamide, N,N-dimethylformamide 

(DMF), N,N-dimethylacetoamide, and N-methylpyrrolidone), ketones (e.g., 

acetone and methylethylketone), nitryls (e.g., MeCN and propionitryl), 

15 diinethylsulfoxide, and water. 

The amount of compound (III) is usually about 1 - 5 mol, preferably about 1 - 2 

mol, per compound (II) 1 mol. The reaction may be carried out at about -80 to 

80°C, preferably about -40 to 50°C. 

Compound (II) is prepared, for example, by reacting a compound of the 

20 formula (II'): 

(I I') 

wherein R6 is a leaving group (e.g., hydroxy, halogen (e.g., Cl, Br, I), 

carbamoyloxy, substituted carbamoyloxy, and acyloxy), an ester or salt thereof 

(hereinafter referred to as compound (II')) with an imidazo[4,5-b]pyridine 

25 compound of the formula (IV): 

15 



// kRa 
N~~ ,, 
}=\ (IV) 

N'tN-R
4 

Rs 

~ _..,.,, __ . 

wherein each symbol is the same as defined above, or a salt thereof (hereinafter 

referred to as compound(IV)). 

Compound (II') may be prepared according to documents (e.g., JP'(A) 60-

5 231684 and JP(A) 62-149682). Examples of the acyloxy in R6 include acetoxy, 

chloroacetoxy, propionyloxy, butylyloxy, pivaloyloxy, and 3-oxobutylyloxy. 

Examples of above substituted carbamoyloxy include methylcarbamoyloxy and 

N,N-dimethylcarbamoyloxy. Examples of the salt of compound (IV) include 

inorganic acid addition salts (e.g., hydrochloride, hydrobromate, sulfate, nitrate, 

10 and ·phosphate) and organic · acid addition salts (e.g., formate, acetate, 

trilluoroacetate, methanesulfonate, and p-toluenesulfonate). 

(ly.lethod 2) 

Compound (I) is prepared by reacting a compound of the formula (V): 

s-x 0 

R'~v~ S 
N{ )=() R0 M 

OR2 0 ~ 
coo 

15 wherein each symbol is the same as defined above, an ester or salt thereof 

(hereinafter referred to as compound (V)) with the above-described compound 

(IV). 

Examples of salts or esters of the compound (V) are the same as those of 

compound (I). 

20 Examples of solvents used in the reaction are the same as those used in the 

above-described Method (1). In addition, compound (IV) may be used also as a 

solvent. 

The amount of compound (IV) is usually about 1 - 5 eq. mol, preferably about 

1 - 3 eq. mol, per compound (V). The reaction is usually conducted at about 0 -

16 
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l00°C, preferably about 10 - 80°C, within several minutes to several hours. 

In the process, a reaction mediator mat be added, such as iodides (e.g., NaI 

and Kl) and thiocyanate (e.g., sodium thiocyanate and potassium thiocyanate). 

When R6 is hydroxy, the reaction may be conducted in the presence of various 

5 phosphorus compounds according to JP(A) Kokai 858-43979. 

(Method 3) 

Compound (I), provided R2 is not hydrogen, can be obtained by reacting a 

compound of the formula(VI): 

s-x 0 
R1~ Jl.. )L~ S 

N- If )--(~// kRs N j-N .... .o N)=? 
\ 0 -OH (-) 

CO{)' N N-R4 

~ 
Rs 

(VI) 

10 wherein each symbol is the same as above, an ester or, a salt thereof (hereinafter 

referred to as compound(VI)) with a compound of the formula: R20H wherein R2 is 

the same as above, or a reactive derivative thereof. The reactive derivative of 

R20H includes a compound of the formula: R2Z wherein Z is a leaving group such 

as halogen, methanesulfonyloxy, and benzenesulfonyloxy. 

15 (3-1) reaction using R20H 

Compound (VI) and R20H are reacted in the presence of an appropriate 

dehydrating agent. Examples of the dehydrating agent include phosphorus 

oxychloride, thionyl chloride, dialkyl azodicarboxylate/phosphine, and N,N'­

dicyclohexylcarbodiimide. The reaction solvate includes e.g., the above-described 

20 ethers and hydrocarbons. The amount of compound R20H is usually about 1 to 

1.5 mol per compound (VI) 1 mol. The reaction temperature is usually about 0 to 

50"C. 

(3-2) reaction using R2Z 

R2Z and compound (VI) are reacted, if necessary, in the presence of a base. 

25 The reaction solvates include e.g., the above-described ethers, esters, halogenated 

17 
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hydrocarbons, hydrocarbons, amides, ketones, nitryls, alcohols, and water. The 

base includes for example, alkali metal salt (e.g., Na2C08, NaHCOs, K2C03), 

alkali metal hydroxide (e.g., NaOH, KOH). The amount of R2Z is usually about 1 

to 5 mol per compouncl(VI) 1 mol. The reaction temperature is about -30 to lOO"C, 

5 preferably about 0 to 80°C. The above-described compound (IV) is known or new. 

10 

Even when the compound (IV) is new, it can readily be synthesized through 

reactions well known to a person skilled in the art. A representative method is 

shown below. 

(Method A) 

// kRs // kRs 

N)=:{ 1) Base N)=:( 
N~NH 2) R4X' N~N-R4 

Rs Rs 

(VII) (IV) 

Compound (IV) can be prepared by reacting compound (VII) with R4X' (R4 is 

the same as defined above, provided R4 is not H. X' is a leaving group (e.g., Iodine 

and methanesulfonyloxy)) in the presence of a base (e.g., NaH and CsCOs). The 

reaction can also be conducted under Mitsunobu's reaction condition: R40H I 

15 dialkyl axodicarboxylate I phosine. The reaction solvates include e.g., the 

above-described ethers and amides. The reaction temperature is about -20 to 

150"C, preferably about 0 to 50°C. 

The obtained compound (IV) may further be chemically modified to other 

compounds. Other methods B to Fare shown below. 

18 



B 

c 

D 

·E 

F 

~··." 

R5-C(OR)3 

R5-CCOX 

XCN 

··~ 

3 R4 
R I 

a'N 
Z I }-Rs 
N N 

R3 n 
~N (_Ji_ 4-NMe 

N N 

(X=Halogen, R:;:0rganic residue) 
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(Method 4) 

s-x 0 
R1~v~ S 

N { ):=() R6 + 
OH 0 n 

CO<J 

(IX) 

(VIII) (
Pro=N-protecting group\ 

R=lower alkyl etc. ) 

(wherein each symbol is the same as defined above) 

Compound (V) and pridine derivative (VIII) are reacted to give compound (IX) 

5 (Step 1), then which is cyclized at the 3-side chain portion (Step 2), to give 

compound (I) (see, Reference Examples 31 to 33 and Examples 29 to 32.) 

Step 1 reaction may be carried out according to the above Method 2. The 4-

carboxy group of compound (IX) may be protected when N+ of the 3-side chain is 

combined with a counter ion. The cyclization of Step 2 is preferably conducted in 

10 the presence of an acid. Examples of the acid include inorganic acids (e.g., HCl, 

H2S04, H2P08, HN08, toluene sulfonate, and methane sulfonate) and organic 

acids (e.g., HC02H and CHsC02H). Preferred is H2S04 for the yield, handling or 

the like. The temperature of the acid-treating reaction is about-20 to about lOO°C, 

preferably about 0 to about 30°C, and the reaction time is several minutes to 

15 several hours. The reaction solvates include acetic acid, ethyl acetate, 

acetonitrile, acetone, dimethylformamide (DMF), and tetrahydrofuran (THF). In 

a preferred embodiment of the Step 2 cyclization, the amino-protecting group (e.g., 

PMB and Boe) or 4-carboxy-protecting group (e.g., PMB) of compound (IX) can be 

deprotected. 

20 Prior to the above each reaction, a functional group such as amino, imino, 
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hydroxy, and car boxy may be protected by a method well known to skilled persons 

and if necessary deprotectecl after the reaction. 

Compound (I) shows a broad antibacterial spectrum and so it can be used for 

preventing or treating mammals (e.g., humans) for various diseases caused by 

5 pathogenic microorganisms, such as respiratory tract infection and genito­

urinary tract infection. The characters of compound (I) include the following 

points: 

(1) excellent activity against Gram-negative bacteriums 

(2) excellent activity against Gram-positive bacteriums 

10 (3) excellent activity against methicillin-resistant S. aureus (MRSA) 

(4) excellent activity against Pseudomonas 

(5) excellent in vivo dynamics: high blood drug concentration, long time action, 

and good tissue transplantatio; compound (I) is not liable to be metabolized, thus 

the urinary recovery of the non-metabolite is high. 

15 (6) excellent in water-solubility. and safety 

Compound (I) can be orally or parenterally administered in a form of 

injection, capsule, granule, or the like, and a preferred form is injection. The 

daily dosage can usually be varied in the range of about 0.1 to 100 mg/kg, 

preferably about 0.5 to 50 mg/kg, which is administered in two to four divisions 

20 if necessary. The pharmaceutically acceptable carriers used to injections 

include e.g., distilled water, physiologic saline, and pH adjusting agents such as 

bases. For preparing capsules, granules, and tables, other pharmaceutically 

acceptable carriers can be used, such as excipients (e.g., starch, lactose, 

sucrose, calcium carbonate, calcium phosphate), binders (e.g., starch, Arabian 

25 gum, carboxymethyl cellulose, hydroxypropyl cellulose, crystalline cellulose), 

and lubricants (e.g., magnesium stearate, talc). 

21 



Examples are shown below. 

(abbreviation) 

HP - 2 0 =HP - 2 0 S S (Daiya ion exchange resin, Mitsubishikagaku) 

Me =metyl; E t =ethyl; i - P r =isopropyl; t - Bu= tert-butyl 

5 MeOH=methanol; EtOH=ethanol; i-PrOH=isopropanol; AcOH=acetic acid; 

AcOEt=ethyl acetate; Et20=diethylether; MeCN=acetonitrile; MeN02= 

nitromethane; DMF=dimethylformamide; THF=tetrahydrofuran; Boc=t­

butoxycarbonyl; PMB=p-methoxybenzyl; BH=benzhydryl; Ms=methanesulfonyl 

10 Reference Example i 

H 

((~ 
N N 

1 

Boe 
I 

-er~ N N 
2 

To a solution of compound 1 (Aldrich, 1 775 mg, 6.5 mmol) in DMF 8 ml, 

was added di-tert-buthyl dicarbonate (hereinafter referred to as "(Boc)20") 

(1.65 ml, 1.leq) under ice-cooling and the mixture was allowed to stand at 

15 room temperature over night. The reaction mixture was evaporated under 

· reduced pressure and the obtained oily residue was purified with silica gel 

chromatograph to give compound 2 (1.16 g, 81%) .. 

- ... +H-NMR (CDCls) o: 1.71 (9H, s), 7.32 (lH, dd, J = 4.8, 8.1 Hz), 8.28 (lH, dd, J 

= 1.8, 8.1 Hz), 8.62 (lH, dd, J = 1.8, 4.8 Hz), 8.66 (lH, s). 

20 IR (Nujole) cm·l: 3136, 2979, 2853, 1761, 1744, 1606, 1577, 1531, 1506, 1403, 

1370, 1156, 781 . 

Elementary Analysis as C11H1aNs02 · 0.1 H20 

calc.: C,59.77; H,6.02; N,19.01 

found: C,59.55; H,6.03; N,19.35 (%) 

25 Reference Example 2 
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1) NaH/DMF 

Z)Mel 
+ o:N 

~· 
N N I 

7 Me 

To a solution of compound 1 (Aldrich, 920 mg, 7.72 mmol) in THF 45 

ml, was added 60% NaH (340 mg, 1. leq) under ice-cooling and the mixture was 

stirred at room temperature to 45°C for 1 hr, then Mel (0.53 ml, 1.leq) was 

5 added thereto under ice-cooling at room temperature and the resultant 

mixture was allowed to stand over night. The reaction mixture was 

evaporated under reduced pressure and water and AcOE were added thereto, 

then the water layer was subjected to purification with HP-20 chromato, to 

give compound 6 (728 mg, 70.8 % ), then compound 7 (125 mg, 12 %). 

10 (compound 6) 

lH-NMR (CDCls) 6: 3.87 (3H, s), 7.23 (lH, dd, J = 5.1, 8.1 Hz), 7.68 (lH, dd, J 

= 1.5,8.1 Hz),8.11 (lH, s), 8.50 (lH, dd, J = 1.5, 5.1 Hz). 

Elementary Analysis as C1H1Ns · 0.25 H20 

calc.: C,61.08; H,5.49; N,30.53 

15 found: C,61.25; H,5.38; N,30.53 (%) 

(compound 7) 

lH-NMR (CDCls) o: 3.94 (3H, s), 7.25 (lH, dd, J = 4.8, 8.1 Hz), 8.04 (lH, s), 

8.08 (lH, dd, J = 1.5, 8.1 Hz), 8.43 (lH, dd, J = 1.5, 4.8 Hz). 

Elementary Analysis as C1H1Ns · 0.15 H20 

20 calc.: C,61.89; H,5.42; N,30.93 

found: C,61.72; H,5.54; N,30.79 (%) 

Reference Example 3 

Z)Etl 

H 

Cr~ 
N N 

1)NaH/DMF 

1 

Et 

o:~ N N 
10 

+ o:~ N N 
I 

11 Et 

To a solution of compound 1 (Aldrich, 2.38 g, 20 mmol) in THF 100 ml, 

23 



was added 60% N aH (880 mg, 1. leq) under ice-cooling and the mixture was 

stirred at room temperature for 1.5 hr, then Etl (1.8 ml, 1.05eq) was added 

thereto under ice-cooling and the mixture was stirred at 4°C for 3 days. The 

reaction mixture was filtered and concentrated under reduced pressure, then 

5 water and AcOEt were added threto. The separated water layer was 

subjected to purification with HP-20 chromato, to give compound 10 (2.14 g, 

72.7 %) and compound 11. 

(compound 10) 

lH-NMR (CDCls) o: 1.57 (3H, t J = 7.5 Hz), 4.27 (2H, q, J = 7.5 Hz), 7.25 (HI, 

10 dd-, J = 5.1, 8.1 Hz), 7.76 (lH, dd, J = 1.5, 8.1 Hz), 8.16 (lH, s), 8.58 (lH, dd, J = 
1.5, 5.1 Hz). 

IR (film) cm-1: 3399, 3084, 3052, 2981, 1650, 1610, 1494, 1415, 1379, 1293, 1222, 

783. 

Elementary Analysis as CsH9Ns · 1.9 H20 

15 calc.: C,52.97; H,7.11; N,23.16 

found: C,53.12; H,7.16; N,23.18 (%) 

(compound 11) 

lH-NMR (CDCls) o: 1.59 (3H, t, J = 7.5 Hz), 4.38 (2H, q, J = 7.5 Hz), 7.25 (lH, 

dd, J = 5.1, 8.1 Hz), 8.06 - 8.09 (2H, m}, 8.16 (lH, s), 8.42 (lH, dd, J = 1.5, 5.1 

20 Hz). 

Reference Example 4 

Msv 
Boe 

15 

Yoe 
o:J + 

16 

O:J 
17 b 

N 
Boe 

To a solution of compound 1 (Aldrich, 3.3 g, 27.7 mmol) in DMF 28 ml, 

were added compound 15 (9 g, leq) and caesium carbonate (13.5 g, 1.5eq) and 

25 the mixture was stirred at 80°C for 2 hr. The reaction mixture was filtered 
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and extracted with brine I AcOEt, then the organic layer was washed, dried 

over magnesium sulfate, and evaporated under reduced pressure. The 

residue was purified with silica gel chromatograph (CHCb I MeOH = 9:1 - 4:1) 

to give compound 17 (2.47g, 30 %) in the nonpolor distillate and compound 16 

5 (1.lg, 13.7 %) in the polor distillate. 

(compound 16) 

iH-NMR (d6-DMSO) <5: 1.39-1.43 (9H, m), 2.43 - 2.47 (2H, m), 3.52 - 3.60(2H, 

m), 3.83 - 3.89(1H, m), 5.20(1H, brs), 7.30 (lH; dd, J = 4.8, 8.1 Hz) , 8.14 (lH, 

dd, J = 1.5, 8.1 Hz), 8.44(1H, dd, J = 1.5, 4.8 Hz), 8.55 (lH, brs). 

10 IR (Nujol) cm·I: 3101, 1696, 1672, 1604, 1294, 1249, 1167, 1132, 788, 775. 

Elementary Analysis as C15H20N4Q2 

calc.: C,62.48; H,6.99 ; N,19.43 

found: C,62.18; H,6.90; N,19.32 (%) 

(compound 17) 

15 tH-NMR (d6-DMSO) o: 1.41-l.44(9H, m), 2.5 (2H, brs), 3.31 - 3.88(4H, m), 

20 

5.26(1H, brs), 7.33 (lH, dd, J = 4.8, 8.1 Hz) , 8.12 (lH, dcl, J = 1.5, 8.1 Hz), 

8.40(1H, dd, J = 1.5, 3.6 Hz), 8.52(1H, brs). 

IR (Nujole) cm·l: 3110, 1670, 1596, 1577, 1243, 1168, 1114, 773 

Reference Example 5 

Q l)NaH NR . /'Q + 
N~NH 2) 1........,cooEt N~N"'oooEt EtOOC N..q~ 

1 21 22 

To a solution of compound 1 (5.llg,42.89mmol) in THF 220ml, was 

added 60%NaH (1.89 g, 1.1 eq) under ice-cooling in N2 atomosphere and the 

mixture was stirred at room temperature for 15 min. The reaction mixture 

was cooled to -20°C and ethyl iodoacetic acetate (5.33 ml, 1.05 eq) was added 

25 thereto, then the mixture was stirred under ice-cooling for 1 hr. THF in the 

reaction mixture was evaporated under reduced pressure, to which AcOEt was 

added and the mixture was washed with saturated brine. The organic layer 

25 
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was isolated, dried over magnesium sulfate, concentrated under reduced 

pressure, and purified with silica gel chromatograph. AcOEt eluted 

compound 22 (2.31 g, yield: 26%), then 7% MeOH I AcOEt eluted compound 21 

(4.67 g, 53%). 

5 (compound 21) 

lH-NMR (CDCI3)0 :1.29(3H, t, J=7.2 Hz), 4.27(2H, q, J=7. Hz), 5.10(2H, s), 

7.28(1H, dd, J=8.0, 4.8 Hz), 7. 76(1H, dd, J=8.0, 1.4 Hz),8.49(1H, dd, J=4.8, 1.4 

Hz),8.51(1H s) 

IR (CHCI3) cm·1:1755,1499,1420,1365,1295 

10 (compound 22) 

lH-NMR (CDCI3) o :l.29(3H, t, J=7.0 Hz), 4.27(2H ,q, J=7.0 Hz), 5.08(2H, s), 

7.27(1H, dd, J=8.0, 4.8 Hz), 8.l(lH, dd, J=8.0, 1.4 Hz), 8.14(1H, s), 8.40(1H, dd, 

J=4.8, 1.4 Hz) 

IR (CHCI3) cm·1:1749,1500,1415 

15 Reference Example 6 

Q_ 
N'o/N COOEt 

21 

NR_ 
No/N CONHMe 

23 
To a solution of compound21 (1.03g,5mmol) in MeOH 5ml, was added 

at room temperature a solution of 30% methylamine in MeOH 5ml and the 

mixture was stirred at the same temperature for 10 min. The reaction 

20 mixture was concentrated under reduced pressure to give compound 23 (0.95g, 

100~, yellow crystal). 

lH-NMR(CDCl3)0: 2.79(3H, d, J=4.5 Hz), 4.88(2H, s), 7.25(1H, dd, J=8.4,4.9 

Hz), 7.75(1H, brs), 7.82(1H, dd; J=8.4, 1.4 Hz) 

IR(Nujol)cm ·1: 1670, 1585 

25 Reference Example 7 
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1 

l)NaH 

2) 

Ms~NHBoc 
24 25 

To a solution of compound 1 (1.85g, 15.5 mmol) in DMF (15 ml), was 

added 60% NaH (0.68 g, 1.leq.) in N2 atmosphere under ice-cooling and the 

mixture was stirred at room temperature for 10 min. To the reaction 

5 mixture was added a solution of mesylate (4.34 g, l.leq.) in DMF (9 ml) and 

the mixture was stirred at 35°C for 20 hr. The reaction mixture was 

concentrated under reduced pressure, then the residue was purified with 

silica gel chromatograph to give compound 25 (2.54 g, 59%) from AcOEt 

elution and compound 24 (1.14 g, 27%) from 7% MeOH I AcOEt elution, 

10 respectively. 

(compound 2 4 ) 

lH-NMR(CDCl3) o :1.45(9H, s), 2.11(2H, m), 3.20(2H, m), 4.27(2H, t, J=l0.5 

Hz), 4.79(1H, brs), 7.25(1H, dd, J=ll.7, 7.2 Hz), 7.75(1H, dd, J=ll.7,1.5 Hz), 

8.21(1H, s),8.59(1H, dd, J=7.2,1.5 Hz) 

15 IR(CHCI3)cm·l:1700,1490,1160 

{compound 2 5 ) 

lH-NMR(CDCl3) o: 1.46(9H, s), 2.10(2H, m), 3.12(2H, m), 4.40(2H, t, J=l0.2 

Hz), 5.30(1H, brs),7.27(1H, dd, J=9.9, 7.2 Hz), 8.lO(lH, dd, J=9.9 Hz, 1.8 Hz), 

8.12(1H, s),8.42(1H, dd, J=7.2, 1.8 Hz) 

20 IR(CHCl3)cm·l:1700, 1495,1160 

Reference Example 8 

l)NaH 

2) 
........ ,/ ... N/Me 

MsO 1 
Boe 1 

+ 

26 27 

To a solution of compound 1 (4.15 g, 34.84 mmol) in DMF (35 ml), was 

added 60% NaH (1.53 g, 1.1 eq.) under ice-cooling in N2 atmosphere with 
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stirring and the mixture was further stirred at room temperature for 15 min. 

To the reaction mixture was added a solution of mesylate (10.26 g, 1.1 eq.) in 

DMF 20ml and the mixture was stirred at 50°C for 1.5 hr. The reaction 

mixture w·as concentrated under reduced pressure, then the residue was 

5 purified with silica gel chromatograph to give compound 27 (5.94 g, 59%) from 

AcOEt elution and compound 26 (2.90 g, 29%) from 6% MeOH/AcOEt elution. 

(compound 2 6 ) 

lH~NMR(CDCl3) o: 1.45(9H, s), 2.12(2H, m), 2.85(3H, s), 3.32(2H, t, J=6.8 Hz), 

4.22(2H, t, J=7.0 Hz), 7.25(1H, dd, J=8.2, 4.8 Hz), 7.74(1H, dd, J=8.2, 1.4 

10 Hz),8.20(1H, s),8.60(1H, dd, J=4.8, 1.4 Hz) 

IR(CHCl3)cm -1: 1670, 1480, 1465, 1400, 1380, 1350 

(compound 2 7 ) 

lH.NMR(CDCl3) o :1.44(9H, s), 2.18(2H, m), 2.85(3H, s), 3.30(2H, t, J=6.8 

Hz), 4.32(2H, t, J=7.2 Hz),7.25(1H, dd, J=8.l, 4.8 Hz),8.08(1H, dd, J=8.l, 1.4 

15 Hz),8.15(1H, s),8.40(1H, dd, J=4.8, 1.4 Hz) 

IR(CHCI3)cm ·l: 1681, 1500, 1410, 1395, 1369 

Reference Example 9 

O~H2 + 

28 

Boe 
I 

OHC~N"Me 

29 

Q 
N N~N .. Me 
o/ I 

Boe 
26 

To a suspension of compound 28 (5. 76 g, 42 mmol) and compound 29 

20 (8.22 g, 1 eq.) in methylene chloride 40ml, wa-s added an ice-cooled mixture of 

methylene chloride 20ml and AcOH 60ml at -10°C under stirring, to which 

was added a borane-pyridine complex (4.44 ml, 1 eq.) and the mixture was 

stirred at room temperature for 1 hr. The organic layer was separated, 

washed with a saturated brine, dried over MgS04, and concentrated under 

25 reduced pressure. The residue was purified with silica gel chromatograph 

with 10% MeOH I AcOEt to give compound 26 (11.25 g, 92%). The physical 

clata was identical to that of Reference Example 8. 
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Reference Example 10 

Q+ 
OHC-NH NH2 

28 

Boe 
I 

OHC~NH 

31 24 

To a suspension of compound 28 (8.8 g, 64.16 mmol) and compound 31 

(12.5 g, 1.1 eq.) in CH2Ch 120ml, was added AcOH 91ml and a borane-pyridine 

5 complex successively under ice-cooling and the mixture was stirred at room 

temperature for 1 hr. The reaction mixture was added to an ice-cooled 

solution (91 ml) of 28% ammonia water and AcOEt under stirring. The 

organic layer was separated, washed with a saturated brine, dried over MgS04, 

and concentrated under reduced pressure. The obtained residue was 

10 purified with silica gel chromatograph with 10% MeOH I AcOEt to give 

compound 24 (14.28 g, 80.5%). The physical data was identical to that of 

Reference Example 7. 

Reference Example 11 

24 32 

15 To a solution of compound 24 (1.14 g, 4.13 mmol) in DMF (6 ml), was 

added in N2 atmosphere 60% NaH (0.25 g, 1.5eq.) and the mixture was stirred 

at room temperature for 10 min. To the reaction mixture was added a 

solution of bromine compound (1.48 g, 1.5 eq.) in DMF (2ml), and the mixture 

was stirred at room .temperature for 1 hr, then 60% NaH (0.17 g, 1 eq.) and 

20 the same bromine compound (0.99 g, leq.) were added thereto at room 

temperature under stirring for 2 hr. The reaction mixture was poured into a 

mixture of ice water and AcOEt under stirring. The organic layer was 

separated, washed with water and a saturated brine successively, dried over 

MgS04, and concentrated under reduced pressure. The residue was purified 
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with silica gel chromatograph (5% MeOH I AcOEt) to give compound 32 (1.26 g, 

70%). 

lH-NMR(CDCl3)0: 0.57(9H, q, J=7.8 Hz), 0.93(6H, t, J=7.8 Hz), 1.46(9H, s), 

2.15(2H, m), 3.25(2H, brs), 3.38(2H, brs), 3.68 (2H, m), 4.21(2H, t, J=7.2 Hz), 

5 7.25(1H, dd, J=7.8, 4.5 Hz), 7.75(1H, cld, J=7.8, 1.2 Hz), 8.30(IH; s), 8.59(1H, 

dd, J=4.5, 1.2 Hz) 

Reference Example 12 

32 
33 

Compound 32 (1.26 g, 2.9 mmol) was mixed with THF 6ml, AcOH 3ml, 

10 and water 6 ml, and the mixture was stirred at room temperature for 30 min. 

The reaction mixture was poured into ice water I AcOEt with stirring. The 

water_layer was separated, then which was adjusted to pH 8 with Na2COa for 

salting-out, and extracted with AcOEt. The organic layer was separated, 

dried over MgS04, and concentrated under reduced pressure to give compound 

15 33 (0.93 g, 100%). 

lH-NMR(CDCl3)0: 1.42(9H, s), 2.18(2H, m), 3.38(4H, m), 3.78(2H, t, J=5.1 

Hz), 4.23(2H, t, J=7.5 Hz),7.21(1H, dd, J=8.l, 3.9 Hz),7.74(1H, dd, J=8.1, 1.2 

Hz),8.17(1H, s),8.55(1H, dd, J=3.9 Hz, 1.2 Hz) 

IR(Nujol)cm ·1:3160, 1690, 1420, 1050 

20 Reference Example 13 

21 43 

To a solution of compound 21 (3.47 g, 16.7 mmol) of Reference 

Example 5 in EtOH 20ml, was added 28% ammonia water 20ml at room 
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temperature under stirring and the mixture was further stirred for 30 min. 

The reaction mixture was concentrated under reduced pressure and the 

residue was purified with HP-20SS to give compound 43 (1.41 g, yield 48%). 

1H-NMR(DMSO-d6) o :4.96(2H,S), 7.27(1H,dd,J=8.2Hz,4.8Hz), 7.37(1H,S), 

5 7. 76(1H,S), 

8.41(1H,S) 

7. 92(1H, dd,J=8.2Hz, l. 6Hz), 8.40(1H, dd,J=4. 8Hz, l. 6Hz), 

10 

15 

20 

IR(Nujol)cm ·1:3340, 1665, 1420, 1395, 1299 

Reference Example 14 

21 
NQ 

............... 
NvN CONMe2 

44 

To a solution of compound 21 (1.03 g, 5 mmol) of Reference Example 

13 in MeOH 5ml, was added 50% dimethylamine aqueous solution 5ml at room 

temperature with stirring for 30 min. The reaction mixture was 

concentrated under reduced pressure and the crystalline residue was washed 

with i-PrOH to give compound 44 (0.75 g, 73%). 

1H-Nl\1R(DMSO-d6) o :2.87(3H,S), 3.12'(3H,S), 

7. 95(1H,dd,J=8. OHz, 1. OHz), 7.25(1H,dd,J=8.0Hz,4.8Hz), 

8.40(1H,dd,J=4.8Hz, 1. OHz) 

IR(Nujol)cm-1: 1639, 1480, 1403, 1280 

. Reference Example 15 

21 ----------

45 

5.32(2H,S), 

8.34(1H,S), 

To a solution of compound 21 (1.01 g) of Reference Example 13 in 

MeOH 5ml, was added a solution of amino compound (1.14 g, 1 eq.) in MeOH 

5ml under stirring at room temperature and the mixture was stirred for 4 hr. 
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----~~ .... 

The reaction mixture was concentrated under reduced pressure and the 

residue was purified with HP-20 to give compound 45 (1.40 g, yield 73%). 

tH-NMR(CDaOD) o :1.44(9H,S), 1.6 ...... 2.0(4H,m), 3.3(2H,m), 4.0(lH,m), 

5.06(2H,S), 7.38(1H,dd,J=8.2Hz,5.0Hz), 8.0(1H,dcl,J=8.2Hz, 1.4Hz), 8.42(1H,S), 

5 8.46(1H,dd,J=5.0Hz,1.4Hz) 

IR(Nujol)cm·I:3300, 1670, 1460, 1365 

Reference Example 16 

1) NaH 

2) 0 
Cl~pi 

1 

To a solution of compound 1 (2.38 g, 20 mmol) in DMF 15ml, was 

10 added NaH (60% suspension in mineral oil, 0.88 g, 1.1 eq.) under ice-cooling in 

Na atmosphere and the mixture was stirred at room temperature for 10 min. 

To another solution containing 2-picolyl chloride hydrochloride (3.61 g, 1.1 

eq.) in DMF 15ml, was added NaH (60% suspension in mineral oil, 0.88 g, 1.1 

eq.) under ice-cooling in N2 atmosphere and the mixture was stirred at the 

15 same temperature for 15 min. Thus obtained both reaction mixtures were 

put together under ice-cooling to stir at room temperature for 1 hr. The final 

reaction mixture was concentrated under reduced pressure and the residue 

was purified with silica gel chromatograph to give compound 47 (2.05 g, yield 

49%) from AcOEt elution and compound 46 (1.24 g, yield 30%) from 7% MeOH 

20 I AcOEt elution. 

(compound 4 6 ) 

lH-NMR(CDCla) o :5.50(2H,S), 7.0(1H,d,J=8.1Hz), 7.24(2H,m), 7.66(2H,m), 

8".29(1H,S), 8.59(2H,m) 

IR(CH Cla)cm -1: 1610, 1590, 1490, 1415, 1290 

25 (compound 4 7 ) 

IH-NMR(CDCls) <5 :5.61(2H,S), 7.24(2H,m), 7.63(1H,m), 8.09(1H,m), 
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C'"'"7 

5 

8.25(1H,S), 8.42(1H,m), 8.59(1H,m) 

IR(CHCls)cm·l:1599, 1500, 1410, 1281 

Reference Example 17 

1) NaH 
1 ~~~~~~---l-

2) Nso..............,NH-Boc 

48 

mm ~ ... 

49 

To a solution of compound 1 (1.19 g, 10 mmol) of Reference Example 

16 in THF 50ml, was added NaH (60% suspension in mineral oil, 0.44 g, 1.1 

eq.) under stirring in N2 atmosphere under ice-cooling and the mixture was 

stirred at room temperature for 15 min. To the reaction mixture was added a 

solution of mesylate (2.52 g, 1.leq.) in THF (10 ml) and the mixture was 

10 stirred at room temperature for 3 days. The reaction mixture was 

concentrated under reduced pressure and the residue was purified with silica 

gel chromatograph to give compound 48 (0.95 g, yield 36%) from 5% MeOH I 

AcOEt elution and compound 49 (0.48 g, yield 18%) from 8% MeOH I AcOEt 

elution. 

15 (compound 4 8 ) 

1H.NMR(CDCls) o :1.45(9H,S), a.57(2H,q,J=6.0Hz), 4.36(2H,t,J=6.0Hz), 

5.51(1H,S), 7.17(1H,dd,J=8.2Hz,4.8Hz), . 7.75(1H,dd,J=8.2Hz,1.6Hz), 

8. Ol(lH,S), 8. 4 7 (lH, dd, J =4.8Hz, 1. 6Hz) 

IR(CHCls)cm-1:3450,1703,1499, 1409, 1370 

20 (compound 4 9 ) 

iH.NMR(CDCls) o :1.40(9H,S), 3.60(2H,q,J=5.8Hz), 4.46(2H,t,J=5.8Hz), 

5.00(lH,S), 7.25(1H,dd,J=8.0Hz,4.8Hz), 8.03(1H,S), 

8.07(1H,dd,J=8.0Hz,1.6Hz), 8.39(1H,dcl,J=4.8Hz,l.6Hz) 

IR(CHC1s)cm·l:3450, 1705, 1500, 1410, 1365 

25 Reference Example 18 
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=-= 

1) Na.H 
i---------

50 
51 

To a solution of compound 1 (1.87 g, 15.7 mmol) of Reference 

Example 16 in DMF 15ml, was added NaH (60% suspension in mineral oil, 

0.69 g, 1.leq.) under stirring in N2 atmosphere under ice-cooling and the 

5 · mixture was stirred at room temperature for 10 min. To the reaction 

mixture was added a solution of mesylate (4.62 g, 1.1 eq.) in DMF (8ml) and 

the mixture was stirred at room temperature for 16 hr. The reaction mixture 

was concentrated under reduced pressure and the residue was purified with 

silica gel chromatograph to give compound 51 (2~ 77 g, yield 61 %) from AcOEt 

10 elution and compound 50 (0.98 g, yield 22%) from 7% MeOH I AcOEt elution. 

{compound 5 0 ) 

lH-NMR(CDCla) o :1.44(9H,S), l.52(2H,m), 1.93(2H,m), 3.18(2H,m), 

4.25(2H, t,J=6. 9Hz), 4. 65(1H, S), 7 .23(1H, dd,J=8.1Hz, 4. 8Hz), 

7. 77(1H, dd,J =8. lHz, 1.2Hz), 8.12(1H,S), 8.58(1H, dd,J =4.8Hz, 1.2Hz) 

15 IR(CHCla)cm·l:3460, 1705, 1505, 1495 

(compound 5 1 ) 

lH-NMR(CDCls) o :1.44(9H,S), 1.55(2H,m), 1.98(2H,m), 3.18(2H,m), 

4.34(2H,t,J=7.2Hz), 4.70(1H,S), 7.25(1H,m), 8.07(1H,S), 8.07(1H,m), 

8.40(1H, d, J=4.8Hz) 

20 IR(CHCla)cm-1:3460, 1705, 1500 

Reference Example 19 

Q. 
OHC-HN NH2 

52 53 
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CT 

To a suspension of compound 52 (0.97 g, 7.1 mmol) and aldehyde 

(1.43 g, 1 eq.) in CI-hCb 6ml, was added an ice-cooled solution of CH2Cb 4ml­

AcOH10ml under stirring and a borane-pyridine complex (0.72ml, leq.) 

successively, then the mixture was stirred room temperature for 1 hr. The 

5 reaction mixture was added to an ice-cooled solution of 28% ammonia water 

(!Oml) and AcOEt with stirring. The organic layer was separated, washed 

with a saturated brine, dried over MgS04, and concentrated under reduced 

pressure. The residue was purified with silica gel chromatograph to give 

compound 53 (1.75 g, yield 81%) from 10% MeOH I AcOEt elution. 

10 IH-NMR(CDCh)o :1.08(3H,t,J=6.9Hz), 1.44(9H,S), 2.12(2H,m), 3.25(4H,m), 

15 

4.22(2H, t,J=7 .5Hz), 7 .20(1H, dd,J =8.4Hz, 4. 5Hz), 7. 7 4(1H, dd,J =8.4Hz, 1. 5Hz), 

8.20(1H,S), 8.59(1H,dd,J=4.5Hz, 1.5Hz) 

IR(CHCls)cm-1:1680, 1479, 1415, 1285 

Reference Example 20 

Np 
NvN~NH-Boc 

24 

NI!\ 
1) NaH M. 
----- N N-....-N~ 

2) B~ v I 
Boe 

54 

To a solution of compound 24 (0.63 g, 2.28 mmol) of Reference 

Example 10 in DMF 3ml, was added NaOH (0.11 g, 1.2 eq.) under stirring at 

room temperature in N2 atmosphere and the mixture was stirred at room 

temperature for 10 min. To the reaction mixture was added allyl bromide 

20 (237 JJ. l, 1.2 eq.) under ice-cooling and the mixture was stirred at room 

temperature for 1 hr. The reaction mixture was poured into ice water I 

AcOEt, then the organic layer was separated, washed with a saturated brine, 

dried over MgS04, concentrated under reduced pressure. The residue was 

purified with silica gel chromatograph to give compound 54 (0.41 g, yield 57%) 

25 from 10% MeOH I AcOEt elution. 

IH-NMR(CDCls) 6' :1.44(9H,S), 2.11(2H,m), 3.28(2H,m), 3.78(2H,m), 
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er··-

5 

4.21(2H,t,J=7.2Hz), 5.09(2H,m), 5.74(1H,m), 7.20(1H,cld,J=8.1Hz,4.5Hz), 

7.73(1H,clcl,J=8.1Hz,l.5Hz), 8.18(1H,S), 8.59(1H,dd,J=4.5Hz,l.5Hz) 

IR(CHCla)cm-1: 1675, 1480, 1410, 1350 

Reference Example 21 

33 C ?r ~ 0 N-C-N=N-C-N 

55 

To a solution of compound 33 (0.97 g, 3.02 mmol) of Reference 

Example 12 in THF 15 ml, were added tri-n-butylphosine (1.13 ml, 1.5 eq.), 

di-tert-butyliminodicarboxylate (0.995. g, 1.5 eq.), and 1,1'-

azodicarbonyldipiperidine (1.15 g, 1.5 eq.) under ice-cooling with stirring 15 

10 min, then the mixture was further stirred room temperature for 3 hr. To the 

reaction mixture were added the above 3 kinds of reagents each 0.5 eq. and the 

mixture was stirred at room temperature for 2 hr. The reaction mixture was 

filtered to remove insoluble products, then the filtlate was dissolved in 

AcOEt, which was washed, dried over MgS04, and concentrated under reduced 

15 pressure. The residue was purified with silica gel chromatograph to give 

compound 55 (1.14 g, yield 72%) from 2% MeOH I CHCia elution. 

lH-NMR(CDCls) o :1.48(27H,S), 2.13(2H,m), 3.37(4H,;m.), 3. 73(2H,d,J=6.2Hz), 

4.21(2H,d,J=7.4Hz), 7.21(1H,dd,J=7.8Hz,4.8Hz), 7.75(1H,dd,J=7.8Hz,l.2Hz), 

8.24(1H,S), 8.58(1H,dd,J=4.8Hz, 1.2Hz) 

20 IR(CHCls)cm-1:1680, 1478, 1420, 1290 

Reference Example 22 
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l) NaH 
1 

NQ + 

N~N~NH-Boc 
OSiMe2But 

56 

"Ii££· 

57 

Compound 1 (1.03 g, 8.61 mmol) of Reference Example 16 was 

dissolved in DMF 8ml, which was treated with 1.1 eq. of NaH and the mesylate 

according to Reference Example 18, to give compound 56 (0.89 g, yield 25%) 

5 and compound 57 (1.43 g, yield 39%). 

(compound 5 6 ) 

lH-NMR(CDCls) o :0.07(3H,S), 0.08(3H,S), 0.92(9H,S), 1.45(9H,S), 

2.04(2H,m), 3.21(2H,m), 3.86(1H,m), 4.31(2H,m), 4.78(1H,m), 

7.23(1H,dd,J=8.4Hz,4.8Hz), 7.78(1H,dd,J=8.4Hz,1.5Hz), · 8.14(1H,S), 

10 8.58(1H,dd,J=4.8Hz, 1.5Hz) 

IR(CHCls)cm -1 :3460, l 704, l 500, 1365 

(compound 5 7 ) 

tfl.NMR(CDCla) o :0.05(3H,S), 0.06(3H,S), 0.91(9H,S), 1.44(9H,S), 

2.12(2H,m), 3.24(2H,m), 3.89(1H,m), 4.38(2H, t,J=7.2Hz). 4.94(1H,m), 

8. 07 (lH, dd, J=8.1Hz, 1.2Hz), 15 7.20(1H,dd,J=8.1Hz,4.8Hz), 

8.40(1H,dd,J=4.8Hz, 1. 2Hz) 

IR(CHCls)cm-1:3460, l 702, 1510, 1360 

Reference Example 23 

37 

8.08(1H,S), 



12N HCl 

56 

NQ 
N~N~NH-Boe 

OH 

58 

To a solution of compound 56 (0.89 g, 2.12 mmol) in MeCN 6ml, was 

added 12N HCl (0.35 ml, 2 eq.) and the mixture was stirred at room 

temperature for 30 min. To the reaction mixture was added water and 

5 AcOEt with stirring, then the water layer was separated and basified with 

Na2COs. The obtained solution was concentrated under reduced pressure up 

to 3ml, then a solution of (Boc)20 490,uml in dioxane 4ml was added thereto at 

50°C and the mixture was stirred for 1 hr. The reaction mixture was 

concentrated under reduced pressure and the residue was purified with silica 

10 gel chromatograph to give compound 58 (0.36 g, yield 56%). 

tH-NMR(CDCls) c5 :1.40(9H,S), 2.00(2H,m), 3.21(2H,m), 3.50(1H,m), 

4.48(2H,m), 6.0(lH,m), 7.22(1H,dd,J=8.0Hz,5.0Hz), 

7 .82(1H, dd,J =8.0Hz, 1.6Hz), 8. 23(1H,S), 8. 53 (lH,dd,J =5. OHz, 1.6Hz) 

IR(CHCls)cm·l:3450, 1695,1500, 1495 

15 Reference Example 24 

1 
l) NaH 

2) MsO~OSiMe2BU t 
NH-Boe 

Q + 

NyN~OSiMe2But 
NH-Boe 

59 60 

Compound 1 (1.93 g, 16.2 mmol) of Reference Example 16 was 

dissolved in DMF 15 ml, which was treated with 1.1 eq. of NaH and the 

mesylate according to Reference Example 18, to give compound 59 (0.57 g, 

20 yield 9%) and compound 60 (3.85 g, yield 58%). 
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{compound 5 9 ) 

lH.NMR(CDCls) <5 :0.10(6H,S), 0.96(9H,S), 1.45(9H,S), 3.53(2H,m), 

4.05(1H,m), 4.37(2H,d,J=6.6Hz), 4.88(1H,cl,J=8.2Hz), 

7.24(1H,dd,J=8.2Hz,4.6Hz), 7. 96(1H, dd,J=8.2Hz, 1. 6Hz), 8.08(1H,S), 

5 8.57(1H,dd,J=4.6Hz,1.6Hz) 

IR(CHCls)cm·1:3440,l 705, 1498, 1410, 1365 

(compound 6 0 ) 

lH-NMR(CDCls) o :0.07(6H,S), 0.93(9H,S), 1.37(9H,S), 3.51(1H,m), 

3.69(1H,m), 4.14(1H,m), 4.48(2H,d,J=5.4Hz), 5.51(1H,m), 

10 7.24(1H,dd,J=8.4Hz,4.8Hz), 8.06(1H,S), 

8.40(1H,dd,J=4.8Hz, 1.5Hz) 

IR(CHCls)cm·1:3450, 1708, 1495, 1410, 1363 

Reference Example 25 

12N HCl 
59 

61 

8.08(1H,dcl,J=8.4Hz, 1.5Hz), 

15 Compound 59 (0.57 g, 1.4 mmol) of Reference Example 24 was 

dissolved in MeCN 4ml, then which was treated with 12N HCl 0.23ml 

according to Reference Example 23, to give compound 61 (0.40 g, 97%). 

lH-NMR(CDCls) o :1.43(9H,S), 3.70(2H,m), 4.06(1H,m), 4.50(2H,m), 

6.07(1H,d,J=7.2Hz), 7.25(1H,dd,J=8.4Hz,5.1Hz), 8.07(1H,dd,J=8.4Hz,2.1Hz), 

20 8.20(1H,S), 8.50(1H,dd,J=5.1Hz,2.1Hz) 

IR(CHCla)cm·I:3430, 1695, 1490, 1413, 1361, 1285 

Reference Example 26 
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1 
1) NaH 

2 > Mso'"'('oMe 
NH-Boe 

NQ 
NvN'"'fOMe 

NH-Boe 

62 

+ 

Np 
MeO~NvN 

NH-Boe 

63 

Compound 1 (1.06 g, 8.9 mmol) of Reference Example 16 was dissolved 

in DMF 8ml, then which was treated with 1.1 eq. of NaH and the mesylate 

according to Reference Example 18, to give compound 62 (0.36 g, yield 19%) 

5 and compound 63 (1.43 g, 52%). 

(compound 6 2 ) 

tH-NMR(CDCls) o :1.45(9H,S), 3.28(2H,m), 3.37(3H,S), 4.ll(lH,m), 

4.37(2H,d,J=6.6Hz), 5.lO(lH,m), 7.29(1H,dd,J=7.8Hz,4.2Hz), 

7.95(1H,dd,J=7.8Hz,1. 6Hz), 8.13(1H, 8), 8.60(1H, dd,J =4.2Hz, 1. 6Hz) 

10 IR(CHCls)cm·l:3440,1705,1500,1410,1365 

(compound 6 3 ) 

lfl-NMR(CDCls) o :1.36(9H,S), 3.34(3H,S), 3.38(2H,m), 4.22(1H,m), 

4.49(2H,d,J=5.6Hz), 5. 55(1H, m), 7 .25(1H, dd,J =8. OHz, 5. OHz), 8.05(1H, S), 

8.08(1H, dd,J =8. OHz, 1.4Hz), 8.40(1H, dd,J =5. OHz, 1.4Hz) 

15 IR(CHCls)cm·I:3440,1708,1500,1408,1370 

Reference Example 27 

1) NaH 
1 

Compound 1 (2.14 g, 17.96 mmol) of Reference Example 16 was 

dissolved in DMF 15ml, then which was treated with 1.1 eq. of NaH and the 

20 mesylate according to Reference Example 18, to give compound 64 (1.11 g, 

yield 20%) and compound 65 (1.86 g, yield 34%). 

(compound 6 4 ) 
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lfl.NMR(CDCls) o :l.51(9H,S), 2.14(41-I,m), 2.94(1H,m), 4.37(4H,m), 

7.25(1H,dd,J=8.2Hz,4.6Hz), 7. 79(1H, dd,J =8. 2Hz, I.4Hz), 

8. 60(1H, dd,J =4. 6Hz, l.4Hz) 

IR(CHC1s)cm·1:168l, 1480, 1450, 1415, 1362 

5 (compound 6 5 ) 

IH-NMR(CDCls) 6 :1.50(9H,S), 2.10(4H,m), 2.94(1H,m), 

8.09(1H, dd,J=8.0Hz, 1.2Hz), 7.26(1H, dd, J=8.0Hz, 4.6Hz), 

8.40(1H,dd,J=4.6Hz, 1.2Hz) 

IR(CHCla)cm·i: 1681, 1488, 1421, 1405, 1363 

10 Reference Example 28 

1) NaH 
1 

2) MsO-CH2 ~N-Boc 

8.21(1H,S), 

4.35(4H,m), 

8.12(1H,S), 

Compound 1 (0.78 g, 6.57 mmol) of Reference Example 16 in DMF 

6ml, then which was treated with 1.1 eq. of NaH and the mesylate according to 

Reference Example 18, to give compound 66 (0.42 g, yield 22%) and compound 

15 67 (1.09 g, yield 57%). 

(compound 6 6 ) 

lH-NMR(CDCls) 6 :l.44(9H,S), 3.08(1H,m), 3.70(2H,m), 4.06(2H,m), 

4.43(2H,d,J=7.8Hz), 7.27(1H,dd,J=7.8Hz,4.6Hz), 7.76(1H,dd,J=7.8Hz,l.6Hz), 

8.14(1H,S), 8.61(1H,dd,J=4.6Hz,1.6Hz) 

20 IR(CHCls)cm-1:1685,1503,1415,1370 ' 

(compound 6 7 ) 

lH-NMR(CDCla) o :1.44(9H,S), 3.20(1H,m), 3.77(2H,m), 4.04(2H,m), 

4. 52(2H,d,J=7 .8Hz), 7.27(1H,dd,J=8.2Hz,4.8Hz), 8.07(1H,S), 

8.09(1H,dd,J=8.2Hz,l.6Hz), 8.41(1H,dd,J=4.8Hz,l.6Hz) 

25 IR(CHCls)cm·l:l688,1500,1416, 1370 
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Reference ·Example 29 

Boe 
I 

.,.,,.......,,.N .... 
OHC Me 

Boe 
H r 

CX
N~N, 

Me 

~ 
N NH2 

69 

Compound 68 (161.5 g, 1.48 mol) was added to a mixture of CH2Cb 

1.6 ml and AcOH 1.6 ml and the resulting mixture was stirred at room 

5 temperature, then cooled to -15°C. A borane I pyridine complex (150 ml, 1 

eq.) and a solution of aldehyde (360.2 g, 1.3 eq.) in CH2Ch 300ml were added 

thereto successively, and the mixture was stirred at -15°C for 1 hr. The 

reaction mixture was washed with NaOH aq. and a saturated brine 

successively; then the organic layer was dried over Na2S04 and evaporated 

10 under reduced pressure to give compound 69 (289 g, yield 69.6%). 

mp.10I-4°C (AcOH I Et20) 

lH-NMR(CDCls) o :l.44(9H,S), 1.82(2H,m), 2.84(3H,S), 3.09(2H,t,J=6.6Hz), 

3.5S(2H,t,J=6.6Hz), 6.66(1H,m), 6.75(1H,m), 7.55(1H,d,J=4.3Hz) 

IR(CHCis)cm·i: 1680, 1485, 1460,1405 

15 Reference Example 30 

(Me) 2NCH ( OMe} 2 
69 

70 

Compound 69 (200 g, 0. 713 mol) of Reference Example 29 was 

dissolved in N,N-dimethylformamideacetal (142 ml, 1.5 eq.) and the mixture 

was stirred at 70°C for 4 hr. The reaction mixture was poured into a mixture 

20 of AcOEt and water for extraction. The AcOEt layer was separated, washed 

with a saturated brine, dried over Na2S04, and evaporated under reduced 

pressure to give compoun¢1 70 (239 g, yield 100%). 
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lH-NMR(CDCb) 6 :1.45(9H,S), 1.87(2H,m), 2.87(3H,S), 3.09(6H,S), 

3.13(2H,t,J=6.4Hz), 3.34(2H, t,J=6.9Hz), 

7.56(1H,dd,J=4.8Hz, 1.6Hz), 8.44(1H,S) 

IR(CHCla)cm ·1:1685, 1635, 1590, 1580, 1485, 139-5 

6.74(2H,m) 

5 Reference Example 31 

70 

PMB Boe 
I I 

CX
N~N, 

Me 

N N=cH~NMe2 

71 

'11
0 a solution of compound 70 (50.8 g, 0.151 mol) of Reference 

Example 30 in DMF 250ml, were added NaHCOa 38.17 g and p-methoxybenzyl 

bromide (PMB-Br, 33.5 g, 1.1 eq.) under stirring and the mixture was stirred 

10 at 25°C for 3.5 hr. The reaction mixture was dissolved in AcOEt, which was 

washed with a saturated saline, dried over Na2S04, and evaporated under 

reduced pressure to give compound 71 (59.46 g, yield 86%). 

1H.NMR(CDC1a) o :1.39(9H,S), 1.65(2H,m), 2.70(3H,S), 3.03(3H,S), 

3.07(3H,S), 3.10(4H,m), 3.78(3H,S), 4.37(2H,S), 6.80(3H,m), 

15 7.03(1H,dd,J=7.9Hz,l.7Hz), 7.23(2H,d,J=8.7Hz), 7.87(1H,dd,J=4.7Hz,1.6Hz), 

8.33(1H,S) 

20 

IR(CHCla)cm -1: 1685, 1635,1580, 1520, 1405 

Reference Example 32 

0 0 
II II t 

t-BuO-C-0-C-OBu (Boc20) 
70 

Boe Boe 
I I 

OC
N~N, 

Me 

N N=cH~NMe2 

72 

Compound 70 (312 g, 0.9291 mol) of Reference Example 30 and di-t­

butyldicarbonate (243 g, 1.2 eq.) were dissolved in THF 624 ml and the 

mixture was refluxed under stirring for 3.5 hr. The reaction mixture was 
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evaporated under reduced pressure to remove THF, then AcOEt was added to 

the residue, followed by etraction with a 10% aqueous solution of oxalic acid. 

The water layer was separated and basified with 4N NaOH aq., then which 

was extracted with AcOEt, washed, dried over Na2S04, and evaporated to give 

5 compound 72 (356.9 g, yield 85%). 

tH-NMR(DMSO-d6) o :1.21(9H,S), 1.35(9H,S), l.59(2H,m), 2. 70(3H,S), 

2.96(3H,S), 3.08(3H,S), 3.15(2H,t,J=7.1Hz), 6.89(1H,dd,J=7.6Hz,4.8Hz), 

7.42(1H,dd,J=7.6Hz, 1.6Hz), 8.08(1H,dd,J=4.8Hz, l.6Hz), 8.44(1H,S) 

IR(CHCls)cm·l:1690,1638, 1585,1465, 1405 

10 Reference Example 33 

70 

BH Boe 
I i 

CX
N~N, 

Me 

~N N=ca'\AA;NMe2 

73 

To a solution of compound 70 (3.50 g, 10 mmol) of Reference 

Example 30 in DMF 20ml, were added NaHCOs (2.52 g) and diphenylmethyl 

bromide (BH-Br, 2.72 g, 1.1 eq.) under stirring succesively, and the mixture 

15 was stirred at 5°C for 16 hr and at room temperature for 8 hr. The reaction 

mixture was diSsolved in AcOEt, washed with water and a saturated brine, 

dried over Na2S04, and evaporated under reduced pressure. Silica gel 

chromatograph gave compound 73 (2.55 g, yield 51 %). 

tH-NMR(CDCls) o : 1.35(9H,S), 1.60(2H,m), 2.67(3H,S), 2.80(3H,S), 

20 2.88(2H,t,J=7.5Hz), 3.04(3H,S), 3.13(2H,m), 

6.70(1H,dd,J=7.8Hz,4.8Hz), 6.91(1H,dd,J=7.8Hz,l.8Hz), 

7.88(1H,dd,J=4.8Hz,l.8Hz), 8.33(1H,S) . 

IR(CHC1a)cm·l:1685, 1625, 1572, 1400 

25 Example 1 
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6.15(1H,S), 

7.21(10,m), 



(1) To a solution of compound 2 (776 mg, 3.53 mmol) in drfed MeCN 5 ml, was 

added compound 3 (3.21 g, 1.2 eq.) under ice-cooling and the mixture was 

allo.wed to stand over night. The resulting mixture was stirred at room 

5 temperature for 3 hr and evaporated under reduced pressure to give foamy 

compound 4b. 

(2) To a solution of compound 4b in a mixture of CH2Ch 35 ml, MeN02 15 ml, 

and anisole 10 ml, was added a AICb-MeN02 solution (1.5M, 20 ml) in N2 

atmosphere under ice-cooling for 1.5 hr. Ice, IN HCI, and Et20 were added 

10 thereto, then the water layer was separated, and concentrated under reduced 

pressure. After HP-20 chromato, the collected portions were lyophilized to 

give compound 5b (colorless powder, 583 mg). 

IH-NMR (Ds-DMSO) o: 1.18 (3H, t, J = 7.2 Hz), 3.10 and 3.50 (2H, ABq, J = 
18 Hz), 4.10 (2H, q, J = 7.2 Hz), 5.12 (lH, d, J = 5.1 Hz), 5.62 (2H, Abq, J = 14.4 

15 Hz), 5.79(1H, dd, J = 5.0, 8.5 Hz), 7.54 (lH, dd, J = 6.4, 8.0 Hz), 8.10 (2H, 

hrs), 8.55 (lH, d, J = 5.1 Hz), 8.56 (lH, s), 8.72 (IH, d, J = 6 Hz), 9.53 (lH, cl, J 

= 9 Hz). 

IR (K.Br) cm·l: 3340, 2983, 1773,1665, 1609,1527, 1388, 1037. 

Elementary Analysis as C20H1sNs0582 • 2.5H20 

20 cale. : C,41.81; H,4.21; N,21.94 (%) 
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5 

found : C,41.54; H,4.32; N,22.10 (%) 

Reaction schemes of Example 2-1 to Example 2-4 are shown below. 

BocHN-(1u~ . S 
N ~'o /=f~1 

Ff 002PMB 

3a : X = N, R = Me 
3b : X = N, R = Et 
3c : X = N, R =OH2F 

Me 

A--N 
\JP-I 

6 

3d : X = N. R =OH20H2F 
3e: X =OH, R =Et 
3f: X =CH, R =:...o 

Example 2 -1 

Sb : X = N, R = Et 
Sc : X = N. R =OH2F 

Se : X =OH, R =Et 
Sf : X =OH, R =-<J 

9b: X = N. R =Et (Ex2-1) 
9c : X = N, R =OH2F (Ex2-2) 

9e : X =OH, R =Eh (Ex.2-3) 
9f : X =CH, R =-v (Ex2-4) 

(1) To a solution of compound 6 (510 mg, 3.83 mmol) in dried MeCN 5 ml, was 

added compound 3b (3.34 g, 1.15 eq) under ice-cooling and the mixture was 

allowed to stand over night, then stirred at room temperature for 1 hr. The 

10 mixture was evaporated under reduced pressure to give crystalline compound 

Sb. 

IR (Nujol) cm·l; 3431, 3211, 1773, 1715, 1681, 1636, 1613, 1548, 1246, 1155, 

1035 
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(2) To a solution of compound 8b in a mixture of CH2Ch 40 ml, MeN02 30 ml, 

and anisole 10 ml, was added an AlCh-MeN02 solution (1.5 mol, 15 ml) in N2 

atmosphere under ice-cooling and the mixture was stirred for 1.5 hr. Ice, lN 

HCl and Et20 were added thereto, then the water layer was separated, 

5 concentrated under reduced pressure, and subjected to HP-20 chromato. The 

collected eluent was lyophilized to give compound 9b (colorless powder, 1.35 

g). 

lH-NMR (Ds-DMSO) c5: 1.18 (3H, t, J = 7.2 Hz), 2.95 and 3.52 (2H, ABq, J = 
17.4 Hz), 4.06 (3H, s), 4.04 · 4.19 (2H, m), 5.02 (lH, d, J = 5.1 Hz), 5.64 - 5.69 

10 (3H, m), 7.95(1H, dd, J = 6.3, 8.1 Hz), 8.13 (2H, hrs), 8.88 (lH, dd, J = 0.9, 8.1 

Hz), 9.04 (lH, s), 9.44 (lH, d, J = 8.7 Hz), 9.71(1H, d, J = 5.7 Hz). 

IR (KBr) cm-1: 3386, 2984, 1773, 1665, 1636, 1614, 1528, 1389, 1357, 1038. 

Elementary Analysis as C21H21NsQ5S2 · 3.6 H20 

calc.: C,41.46; H,4.67; N,20.72; S,10.54 

15 found: C,41.59; H,4.79; N,20.95; S,10.70 (%) 

Example 2 - 2 

(1) To a solution of compound 6 (153 mg, 1.1 mmol) in dried MeCN 2 ml, was 

added compound 3c (947 mg, 1.3eq) under ice-cooling and the mixture was 

allowed to stand over night, then stirred at room temperature for 1 hr. The 

20 mixture was evaporated under reduced pressure to give crystalline compound 

Sc. 

IR (Nujol) cm·l: 3429, 3211, 1772, 1734, 1714, 1688, 1636, 1549, 1248, 1156, 

1121 

(2) To a solution of compound Sc in a mixture of CH2Ch 30 ml, MeN02 30 ml, 

25 and anisole 2 ml, was added TiC14 0. 73 ml in N2 atomosphere atomosphere 

under ice-cooling and the mixture was stirred for 1.5 hr. Further procedures 

similar to Example 1(2) gave compound 9c (colorless powder, 254 mg). 

lH-NMR (Ds-DMSO) o: 2.95 and 3.54 (2H, Asq, J = 17.4 Hz), 4.06 (3H, s), 

5.03 (IH, d, J = 5.1 Hz), 5.62 - 5.69 (3H, m), 5.71 (lH, d, J = 55.2 Hz), 7.95(1H, 

30 dd, J = 6.3, 8.lHz), 8.18 (2H, brs), 8.87(1H, d, J = 8.4 Hz), 9.03 (H-I, s). 9.66 
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(lH, d, J = 8.4 Hz), 9.72(1H, d, J = 6.3 Hz). 

IR (K.Br) cm·l: 3398, 2984, 1774, 1671, 1614, 1528, 1394, 1359, 1064, 991. 

Elementary Analysis as C20H1sN9Q5S2F • 3.8 H20 

calc. : C,39.00; H,4.19; N,20.46; S,10.43; F,3.09 

5 found: C,39.28; H,4.19; N,20.48; S,10.43; F,2.80 (%) 

Example 2 -3 

(1) To a solution of compound 6 (90 mg, 0.67 mmol) in dried MeCN 3 ml, was 

added compound 3e (716 mg, 1.4 eq) under ice-cooling and the mixture was 

allowed to stand over night, then stirred at room temperature for 1 hr. The 

10 reaction mixture was evaporated under reduced pressure to give compound 8e. 

IR (Nujol) cm·l: 3203, 1784, 1716, 1680, 1549, 1244, 1154, 1030 

(2) Compound 8e was deprotected and purified according to Sb, to give 

compound 9e (colorless powder, 220 mg). 

lH-NMR (Ds-DMSO) c5: 1.16 (3H, t, J = 6.9 Hz), 2.98 and 3.54 (2H, ABq, J = 
15 18 Hz), 4.05 (2H, q,.J = 7 Hz), 4.07(3H, s), 5.03 (lH, d, J = 4.8 Hz), 5.64 - 5.68 

(3H, m), 6.67(1H, s), 7.19 (2H, hrs), 7.96(1H, dd, J = 6, 8.4 Hz), 8.88(lH, dd, J = 
0.3, 8.1 Hz), 9.04 (lH, s), 9.46 (lH, d, J = 8.1 Hz), 9.73(1H, dd, J = 0.9, 6.6 Hz). 

IR (KBr) cm·l: 3398, 2979, 1774, 1662, 1636, 1616, 1535, 1384, 1357, 1038 

Elementary Analysis as C22H22Ns05S2 · 3.8 H20 

20 calc. : C,43.24; H,4.88; N,18.34; S,10.50 

found: C,43.23; H,4.94; N,18.50; S,10.43 (%) 

Example2-4 

(1) To a solution of compound 6 (146 mg, 1.1 mmol) in dried MeCN 7 ml and 

DMF 2.5 ml, was added compound 3f (1.06 g, 1.25 eq) under ice-cooling and the 

25 mixture was allowed to stand over night, then stirred at room temperature for 

1 hr. The reaction mixture was evaporated under reduced pressure to give 

compound 8f. 

(2) Compound Bf was deprotected and purified according to 8b, to give 

compound 9f (colorless powder, 350 mg). 

30 lH-NMR (Ds-DMSO) c5: 1.46 - 1.74 (SH, m), 3.49 (lH, d, J = 19.5 Hz), 4.08 (3H, 
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s), 4.64(1H, m), 4.86 (lH, d, J = 4.8 Hz), 5. 70 (2H, m ), 5.80(1H, dd, J = 4.5, 

8.1 Hz), 6.77(1H, s), 7.18(2H, brs), 7.92(1H, dd, J = 6.3, 8.1 Hz), 8.45 (lH, d, J = 
8.4 Hz), 8.89(1H, d, J = 8.1 Hz), 9.02(1H, s), 9.45 (HI, d, J = 6.3 Hz) . 

IR (KBr) cm·l: 3399, 2957, 2870, 1786, 1617, 1534, 1498, 1348, 1061, 1033, 989. 

5 Elementary Analysis as C25H2sNs05S2 • 4. 7 H20 

10 

calc. : C,45.0; H,5.35; N,16.79; S,9.61 

found: C,45.01; H,5.10; N,16.95; S,9.76 (%) 

Reaction schemes of Example 3-1 to Example 3-4 are shown below. 

Example 3-1 

Et 
I 

Qc~ 
10 

-0 

1--r~~-Et 
C02PMB N::::/ 

12a:X=N,R=Me 
12b : X = N, R = Et 
12c : X = N, R =CH2F 
12d : X = N, R =CH2CH2F 

P'X o H 
H2N~~C-N S 

N ~)J )=f~Et 
R co2 - Ne::=/ 

13a: X = N, R =Me 
13b : X = N, R = Et 
13c : X = N, R =CH2F 
13d : X = N, R =CH2CH2F 

(Ex3-1) 
(Ex3-2} 
(Ex3-3) 
(Ex3-4) 

(1) To a solution of compound 10 (368 mg, 2.5 mmol) in dried MeCN 5 ml, was 

added compound 3a (2.33 g, 1.25 eq) under ice-cooling at room temperature 

15 and the mixture was stirred for 3 hr. The reaction mixture was evaporated 

under reduced pressure to give crystalline compound 12a. 

IR (Nujol) cm·l: 3448, 3211, 1733, 1714,_ 1683, 1635, 1613, 1551, 1248, 1156, 
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1038 

(2) To a solution of compound 12a in a miture of CH2Ch 35 ml, MeN02 35 ml, 

and anisole 3 ml, was aclde an AlCla - MeN02 solution (1.5M, 10 ml) in N2 

atmosphere under ice-cooling and the mixture was stirred for 2.5 hr. Ice, IN 

5 HCl and Et20 were added thereto, then the water layer was separated, 

concentrated under reduced pressure, and subjected to HP-20 chromato. The 

collected eluent was lyophilized to give compound 13a (colorless powder, 641 

mg). 

lH-NMR (Ds-DMSO) <5: 1.52 (3H, t, J = 7.2 Hz),3.00 and 3.53 (2H, ABq, J = 

10 17.4 Hz), 3.83 (3H, s), 4.51(2H, q, J = 7.5 Hz), 5.01 (lH, d, J = 4.5 Hz), 5.63 -

5.68 (3H, m), 7.95(1H, dd, J = 6.0, 8.4 Hz), 8.11 (2H, brs), 8.94 (lH, dd, J = 0.9, 

8.1 Hz), 9.13 (lH, s), 9.46 (lH, d, J = 8.4 Hz), 9. 71(1H, d, J = 6.0 Hz). 

IR (KBr) cm-1: 3372, 3286, 2984, 2939, 1775, 1668, 1610, 1528, 1387, 1293, 1227, 

1040. 

15 Elementary Analysis as C21HlnNsOsS2 • 2.4 H20 

calc. : C,42.98; H,4.43; N,21.48; S,10.93 

found: C,42.99; H,4.63; N,21.58; S,10.65 (%) 

Example 3-2 

(1) To a solution of compound 10 (240 mg, 1.63 mmol) in dried MeCN 1 ml, was 

20 added compound 3b (1.50 g, l.2eq) under ice-cooling and the mixture was 

stirred at room temperature for 2 hr, then evaporated under reduced pressure 

to give crystalline compound 12b. 

IR (Nujol) cm-1: 3429, 3203, 1773, 1714, 1681, 1634, 1612, 1548, 1245, 1154, 

1034 

25 (2) Compound 12b was reacted according to 12a, to give lyophilized powder of 

compound 13b (630 mg). 

lH-NMR (Ds-DMSO) <5: 1.18(3H, t, J = 7.0 Hz), I.51 (3H, t, J = 7.2 Hz), 2.99 

and 3.53 (2H, ABq, J = 17.4 Hz), 4.10 (2H, q, J = 6.9 Hz), 4.51(2H, q, J = 7.2 Hz), 

5.01 (lH, d, J = 4.5 Hz), 5.66 - 5.69 (3H, m), 7.94(1H, t, J = 6.6 Hz), 8.12 (2H, 

30 brs), 8.94 (lH, d, J = 8.1 Hz), 9.12(1H, s), 9.44 (lH, d, J = 8.7 Hz), 9.67(1H, d, J 
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= 6.3 Hz). 

IR (KBr) cm·I: 3399, 2938, 1775, 1669, 1634, 1613, 1526, 1385, 1293, 1227, 

1038. 

Elementary Analysis as C22H2aNsQ582 • 3.4 H20 

5 calc. : C,42. 70 ; H,4.85 ; N,20.37 ; S, 10.24 

found : C,42.91 ; H,5.03; N,20.57; S,9.88 (%) 

Example 3-3 

(1) To a solution of compound 10 (368 mg, 2.5 mmol) in dried MeCN 7 ml, was 

addecl compound 3c (1.9 g, 1.15 eq) under ice-cooling and the mixture was 

10 stirred at room temperature for 3 hr, then allowed to stand at 4°C over night. 

The reaction mixture was evaporated under reduced pressure to give 

compound 12c. 

IR (Nujol) cm·l: 3430, 3209, 1771, 1734, 1713, 1689, 1635, 1613, 1550, 1248, 

1156, 1121 

15 (2) Compound 12c was reacted according to Example 2-2(2) by TiC14 - anisole 

method, to give lyophilized powder of compound 13c (350 mg). 

lH-NMR (Ds-DMSO) o: 1.52 (3H, t, J = 7.0 Hz), 2.99 and 3.54 (2H, ABq, J = 

17.4 Hz), 4.51(2H, q, J = 7.2 Hz), 5.04 (lH, d, J = 4.8 Hz), 5.65 • 5.7 (3H, m), 

5.71 (iH, d, J = 55.5 Hz), 7.95(1H, dd, J = 6.0, 8.lHz), 8.19 (2H, brs), 8.94 (lH, 

20 dd, J = 0.9, 8.1 Hz), 9.12(1H, s), 9.65 · 9.71 (2H, m). 

IR (KBr) cm·l: ?399, 2983, 1775, 1671, 1613, .1528, 1388, 1080, 991. 

Elementary Analysis as C21H20N90sS2F • 3.6 H20 

calc. : C,40.27; H,4.38; N,20.12; S,10.24; F,3.03 

found : C,40.43; H,4.45 ; N,20.23 ; S,9.96; F,2.66 (%) 

25 Example 3-4 

(1) To a solution of compound 10 (368 mg, 2.5 mmol) in dried MeCN 6ml, was 

added compound 3d (2.5 g, 1.3 eq) under ice-cooling and the mixture was 

stirred at the same temperature for 1 hr, then allowed to stand over night. 

The reaction mixture was evaporated under reduced pressure to give 

30 compound 12d. 
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IR (Nujol) cm·I: 3190, 1783, 1714, 1634, 1612, 1546, 1245, 1153 

(2) Compound 12d was reacted according to 12c to give lyophilized powder of 

compound 13d (550 mg). 

IH-NMR (Ds-DMSO) o: 1.51 (3H, t, J = 7.0 Hz), 2.98 and 3.53 (2H, ABq, J = 

5 17.4 Hz), 4.25 (lH, m), 4.35 (lH, m), 4.46 - 4.54 (3H, m), 4.66 (lH, m), 5.02 (lH, 

d, J = 5.1 Hz), 5.66 - 5.70 (3H, m), 7.94(1H, dd, J = 6.0, 8.1 Hz), 8.13 (2H, hrs), 

8.94 (iH, d, 8.4 Hz), 9.12(1H, s), 9.52(1H, d, 8.4 Hz), 9.67(1H, d, 6.3 Hz). 

IR (KBr) cm·l: 3399, 2984, 1775, 1670, 1612, 1528, 1386, 1292, 1228, 1066. 

Elementary Analysis as C22H22Ns05S2F • 3 H20 

10 calc. : C,41.97; H,4.48; N,20.02; S,10.18; F,3.02 

found: C,42.22; H,4.58; N,20.15; S, 9.99; F,2.73 (%) 

15 

Reaction schemes of Example 4-1 to Example 4-2 are shown below. 

Example 4-1 

3b : X = N, R = Et 
3c : X = N. R =CH2F 

16 

18b : X = N, R = Et 
18c : X = N, R =OH2F 

19b : R =Et (Ex4-1) 
19c : • R =CH2F (Ex4-2) 
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(1) To a solution of compound 16 (590 mg, 2 mmol) in dried MeCN 6 ml, was 

added compound 3b (1.86 g, 1.2eq) under ice-cooling and the mixture was 

stirred at room temperature for 1.5 hr. The reaction mixture was diluted 

with Et20 I EtOH to give crystalline compound 18b (2 g). 

5 IR (Nujol) cm·l: 3424, 3204, 1785, 1714, 1681, 1634, 1612, 1545, 1246, 1155, 

1063 

(2) To a solution of compound 1.8b in CH2Ch 30 ml, MeN02 35 ml, and anisole 3 

ml, was added an AlCla-MeN02 solution (2 mol, 12 ml) in N2 atmosphere under 

ice-cooling and the mixture was stirred for 2 hr. Ice, lN HCl and Et20 were 

10 added thereto, then the water layer was separated, concentrated under 

reduced pressure, and subjected to HP-20 chromato. The portion, eluted 

with 2% MeCN aq. containing 0.003N HCl, was lyophilized to give 

hydrochloride of compound 19b (powder, 360 mg). 

lH.NMR (Ds-DMSO) <5: 1.19 (3H, t, J = 7.2 Hz), 2.52 - 2.74 (2H, m), 3.12 (lH, 

15 d, lS Hz), 3.67 - 3.8 (2H, m), 4.11 (2H, q, J = 7.2 Hz), 5.06 (lH, d, J = 4.8 Hz), 

5.61 • 5.07 (2H, m), 5.75 (lH, dd, J = 4.8, 8.7 Hz), 5.84 (lH, d, J = 14 Hz), 

8.00(lH, brt, J = 7.0 Hz), 8.14(2H, brs), 9.09 (lH, brd, J = 8.1 Hz), 9.37 (HI, s), 

9.42 (lH, d, J = 5.7 Hz). 9.49(1H, d, J = 8.7 Hz). 

lH-NMR (D20) <5: 1.30 (3H, t, J = 7.2 Hz), 2.68 - 2.80 (lH, m), 2.85 - 2.97 (lH, 

20 m), 3.31 ·and 3.63(2H, ABq, J = 18 Hz), 3.63 - 3.88 (3H, m), 4.08 - 4.19 (lH, m), 

4.33 (2H, q, J = 6.9 Hz), 5.22 (lH, d, J = 4.5 Hz), 5.62 and 5.94 (2H, ABq, J = 
14.4 Hz), 5.62 - 5. 72 (lH, m), 5.85 (lH, d, J = 4.5 Hz), 7.92(1H, dd, J = 6.3, 8.4 

Hz), 8.85(1H, d, J = 8.4 Hz), 8.89 (lH, d, J = 5.7 Hz), 9.03 (lH, s). 

IR (KBr) cm·l: 3398, 2982, 1771, 1668, 1611, 1461, 1391, 1037,. 

25 Elementary Analysis as C24H2sN1o05S2 • 1.25 HCl · 4.8 H20 

calc. : C,39.45; H,5.08; N,19.16; S,8.78; Cl,6.07 

found : C,39.45; H,4.95; N,19.16; S,8.52; Cl,6.08 (%) 

Example 4-2 

(1) Compound 16 (355 mg, 1.2 mmol) was reacted according to Example 4-1 to 

30 give compound 18c. 
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IR (CHCla) cm-1: 3221, 1773, 1717, 1692, 1612, 1153 

(2) Compound 18c was reacted according to Example 2-2 to give compound 19c 

(colorless powder, 31 mg). 

IH-NMR (D20) o: 2.67 - 2.77 (lH, m), 2.82 - 2.94(1H, m), 3.30 and 3.63 (2H, 

5 ABq, J = 18 Hz), 3.58 - 3.84 (3H, m), 4.03 - 4.10 (lH, m), 5.23 (lH, d, J = 4.8 Hz), 

5.61 and 5.96 (2H, ABq, J = 14.4 Hz), 5.61 - 5.72 (lH, m), 5.82 (lH, d, J = 54 

Hz),5.87 (lH, d, J = 4.5'Hz), 7.90(1H, dd, J = 6.3, 8.4 Hz), 8.84(1H, d, J = 8.4 

Hz), 8.88 (lH, d, J = 6.3 Hz), 9.00 (lH, s). 

IR (KBr) cm·i: 3427, 1771, 1671, 1613, 1525, 1462, 1396, 1079, 1064 . 

10 Elementary Analysis as C2aH2sN100oS2F - 1.15 HCl • 4.4 H20 

15 

calc. : C,38.16; H,4.59; N,19.35; S,8.86; Cl,5.63; F,2.63 

found: C,38.13; H,4.62; N,19.66; S,8.83; Cl,5.84; F,2.56 (%) 

Reaction schemes of Example 5-1 to Example 5-4 are shown below. 

3a:R=Me 

Sb: R =Et 

3c: R = CH2F 

3d : R = CH2CH2F 

Example 5-1 

s~N ../.. OH -
BocHN~ ~C-N S I 

N ~' )=()-. ;~ 
R;o 0 T ......, . N~N ............... ~H 

C02PMB Boe 

34a: R =Me 

34b:R=Et 

34c: R = CH2F 

34d : R = CH2CH2F 

35a : R =Me {Ex5-1) 

35b : R = Et (Ex5-2) 

35c : R = CH2F (Ex5-3) 

35d: R = CH2eH2F (EX5-4) 
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(1) To a solution of compound 24 (0.24 g, 0.87 mmol) in MeCN lOml, was added 

compound 3a (0.71 g, 1.1 eq.) under stirring at room temperature and the 

mixture was further stirred for 2 hr. The reaction mixture was concentrated 

under reduced pressure, then Et20 50 ml was added to the residue, followed by 

5 filtration to give compound 34a (0.69 g, 78%) as powder. 

lH-NMR (DMSO-d6) o: 1.38(9H, s), 1.50(9H, s), 2.00(2H, m), 2.99(2H, m), 

3.40(2H, m), 3.93(3H, s), 4.50(2H, m), 5.09(1H, d, J=4.8 Hz), 5.28(2H, s), 

6.09,5.58(2H, ABq, J=14.8 Hz), 5.93(1H, dd, J=8.6 Hz, 4.8 Hz), 6.93(2H, d, 

J=8.6 Hz), 7.38(2H, d, J=8.6 Hz), 7.96(1H, dd, J=7.8 Hz, 6.2 Hz), 8.85(1H, d, 

10 J=6.2 Hz), 9.0l(lH, d, J=7.8 Hz), 9.07(1H, s), 12.6(1H, s) 

IR(Nujol)cm·l: 1770,1679,1550,1460 

(2) Compound 34a (0.68 g, 0.666 mmol) was dissolved in CH2Ch 12ml and 

MeN02 3ml and the mixture was cooled to -20°C. Anisole (0.87 ml, lOeq.) and 

an AlCls-MeN02 solution (lM, 6.7 ml, lOeq.) were added thereto and the 

15 mixture was stirred at -5°C for 1 hr. The reaction mixture was added to a 

mixture of 0.25N HCl 15ml and Et20 30ml under stirring. The water layer 

was separated, washed with Et20 120ml, purified with HP-20. The eluted 

portion was lyophilized to give compound 35a (0.16g, 37%). 

lH-NMR(D20) o: 2.39(2H, m), 3.13(2H, t, J=8.7 ~z), 3.30,3.64(2H, ABq, 

20 J=12.1 Hz), "4.05(3H, s), 4.64(2H, t, J=7.2 Hz), 5.22(1H, cl, J=4.8 Hz), 

5.62,5.89(2H, ABq, J=9.9 Hz), 5.85(1H, d, J=4.8 Hz), 7.88(1H, dd, J=8.1 Hz, 6.3 

Hz), 8.80(1H, d, J=8.1 Hz), 8.84(1H, d, J=6.3 Hz), 8.88(1H, s) 

IR(KBr)cm·l: 1771, 1609, 1525, 1392 

Example 5-2 

25 (1) To a solution of compound 24 (0.41 g, 1.48 mmol) in DMF 7ml, was added 

compound 3b (1.35 g, 1.2eq.) under stirring and ice-cooling and the mixture 

was stirred at room temperature for 2 hr. The reaction mixture was slowly 

added to Et20 300 ml under stirring, then the precipitate was filtered to give 

compound 34b (1.46 g, 95%). 

30 lH-NMR(ds-DMSO)o: l.24(3H, t, J=7.2 Hz), 1.38(9H, s), 1.50(9H, s), 2.01(2H, 
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m), 3.30(2H, m), 3.50(2H, m), 3.77(3H, s), 4.20(2H, q, J=7.2 Hz), 4.50(2H, t, 

J=7.8 Hz), 5.lO(lH, d, J=4.8 Hz), 5.29(2H, s), 6.10,5.58(2H, ABq, J=14.7 Hz), 

5.94(1H, dd, J=8.6 Hz, 5.0 Hz), 6.94(2H, d, J=9.0 Hz), 7,38(2H, cl, J=8.6 Hz), 

7.96(1H, dd, J=S.2 Hz, 5.8 Hz), 8.86(1H, d, J=5.8 Hz), 9.0l(lH, d, J=8.2 Hz), 

5 9,07(1H, s), 9.67(1H, d, J=8.6 Hz), 12.59(1H, s) 

IR(Nujol)cm-1: 1785, 1550, 1515,1510, 1375 

(2) Compound 34b (1.45 g, 1.4 mmol) was dissolved in CH2Ch 28ml and MeN02 

9ml and the mixture was cooled to -20°C. Anisole (1.83 ml, 12eq.) and an 

A1Cls-MeN02 solution (lM, 14 ml, lOeq.) were added thereto at -5°C and the 

10 mixture was stirred for 1 hr. The reaction mixture was poured into a 

mixture of 0.25N HCl 60ml and Et20 120ml under stirring. The water layer 

was separated, washed with Et20 120ml, and purified with HP-20. The 

eluted portion was lyophilized to give compound 35b (0.32 g, 31%). 

1H-NMR(D20)o: l.28(3H, t, J=7.0 Hz), 2.36(2H, m), 3.11(2H, t, J=8.6 Hz), 
I 

15 3.28,3.61(2H, ABq, J=l8.0 Hz), 4.615(2H, t, J=7.0 Hz), 4.30(2H, q, J=7.0 Hz), 

5.21(1H, d, J=4.6 Hz), 5.60, 5.87(2H, ABq, J=14.7 Hz), 7.86(1H, dd, J =8.2 Hz, 

6.2 Hz), 8.78(1H, d, J=8.2 H~). 8.81(1H, d, J=6.2 Hz),8.85(1H, s) 

IR(KBr)cm·l: 1772,1615,1524,1387 

Elementary Analysis as C23H2sN1o05S2·1.3HC1·4.lH20 

20 calc.: C,39.02; H,5.05; N,19.79; S,9.06; Cl,6.51 

found: C,39.04; H,5.10; N,19.46; S,9.08; Cl,6.53 

Example 5-3 

(1) To a solution of compound 24 (0. 71 g, 2.57 mmol) in DMF lOml, was added 

compound 3c (2.35 g, l.2eq.) under stirring and ice-cooling and the mixture 

25 was stirred at room temperature for 1 hr. The reaction mixture was slowly 

added to Et20 500ml under stirring, then the precipitate was filtered to give 

compound 34c (2.79 g). 

lH-NMR(da-DMSO) r5: 1.38(9H, s), 1.51(9H, s), 2.0(2H, m), 2.98(2H, m), 

3.48(2H, m), 3.77(3H, s), 4~50(2H, t, J=7.8 Hz), 5.I2(1H, d, J=5 Hz), 5.28(2H, s), 

30 6.09,5.59(2H, ABq, J=14.6 Hz), 5.82(2H, d, J=55.6 Hz), 5.95(1H, m), 6.93(2H, d, 
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J=9 Hz), 7.38(2H, d, J=9 Hz), 7.95(1H, dd, J=7.8 Hz, 5.8 Hz), 8.85(1H, d, J=5.8 

Hz), 9.0l(lH, d, J=7.8 Hz), 9.08(1H, s),12.7(1H, s) 

IR(Nujol)cm ·1: 1785, 1545, 1515, 1459, 1375 

(2) Compound 34c (2. 78 g, 2.68 mmol) was dissolved in CH2Ch 50 ml and 

5 MeN02 25 ml and the mixture was ice-cooled. Anisole (3.49 ml, 12eq.) and 

TiCl4 (2.94 ml, lOeq.) were added thereto under stirring at 5"C for 1 hr. The 

reaction mixture was poured into 0.25N HCl 150ml and Et20 300ml. The 

water layer was separated, washed with Et20 300ml, and purified with HP-20. 

The eluted portion was lyophilized to give compound 35c (0.62 g, 33%). 

10 lH-NMR(D20) o: 2.38(2H, m), 3.13(2H, t, J=8.4 Hz), 3.28,3.64(2H, ABq, 

J=l 7.9 Hz), 4.63(2H, t, J=7.0 Hz),5.23(1H, d, J=4.8 Hz),5.60,5.8'.7(2H, ABq, 

J=14.7 Hz),5.82(2H, d, J=54.6 Hz), 7.86(1H, dd, J=8.2 Hz, 6.2 Hz),8.78(1H, d, 

J=8.2 Hz),8.82(1H, d, J=6.2 Hz), 8.87(1H, s) 

IR(KBr)cm • 1: 1773, 1614, 1525, 1390 

15 Elementary Analysis as C22H23N1005S2F·l.2 HC1·3.6H20 

calc.: C,37.79; H,4.53; N,20.03; S,9.17; F,2.72; Cl,6.08 

found: C,37.76; H,4.61; N,20.22; S,8.89; F,2.56; Cl,6.00 

Example 5-4 

(1) To a solution of compound 24 (0.28 g, 1.01 mmol) in MeCN lOml, was added 

20 compound 3d (1.02 g, 1.3eq.) under stirring at room temperature for 2 hr . 

. The reaction mixture was concentrated under reduced pressure, then Et20 

50ml was added to the residue, followed by filtration to give compound 34d 

(1.19 g) as powder. 

lH-NMR(ds-DMSO) o: 1.38(9H, . s), 1.51(9H, s), 2.00(2H, m), 2.97(2H, m), 

25 3.50(2H, m), 3.77(3H, s), 4.30(2H, m), 4.50(4H, m), 4.85(2H, m), 5.12(1H, d, 

J=4.6 Hz), 6.ll,5.58(2H, ABq, J=14.2 Hz), 5.94(1H, m), 6.94(2H, d, J=8.6 Hz), 

7.38(2H, d, J=8.6 Hz), 7.95(1H, dd, J=7.8 Hz, 6.2 Hz), 8.86(1H, d, J=6.2 Hz), 

9.0l(lH, d, J=7.8 Hz), 9.07(1H, s), 9.74(1H, d, J=8.6 Hz), 12.6(1H, s) 

IR(Nujol)cm·l: 1785, 1610, 1540,1510, 1375 

30 (2) Compound 34d (1.1 g, 1.04 mmol) was dissolved in CH2Ch 18 ml and 
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MeN02 lOml and the mixture was ice-cooled. Anisole (1.36 ml, 12eq.) and 

TiC14 (1.15 ml, lOeq.) were added thereto at 5°C and the mixture was stirred 

for 1 hr. The reaction mixture was poured into 0.25N HC 125ml and Et20 

50ml with stirring. The water layer was separated, washed with Et20 

5 300ml, and purified with HP-20. The eluted portion was lyophilized to give 

compound 35d (0.17 g, 23%). 

lH-NMR(D20) o: 2.38(2H, m), 3.13(21-I, t, J=8.2 Hz), 3.30,3.63(2H, ABq, 

J=l8.0 Hz), 4.70(6H, m),5.23(1H, d, J=5.0 Hz),5.62,5.90(2H, ABq, J=14.3 

Hz),5.85(1H, d, J=5.0 Hz), 7.88(1H, dd, J=8.2 Hz, 6.6 Hz),8.80(1H, d, J=8.2 

10 Hz),8.84(1H, d, J=6.6 Hz),8.88(1H, s) 

15 

Elementary Analysis as C23H25N1005S2F·l.l HC1·4.5H20 

calc. :C,38.06; H,4.87; N,19.30; S,8.84; F,2.62; Cl,5.37 

found :C,38.02; H,4.86; N,19.16; S,8.65; F,2.41; Cl,5.46 

Reaction schemes of Example 6-1 to Example 6-4 are shown below. 

BocHN~ 8-M s s~ 
:0 ):1:2 /I 

R' O 6'02;;-B 

3a: R =Me 

3b:R=Et 

3o: R= CH2F 

3d : R = CH2CH2F 

37a: R =Me 

37b: R =Et 
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(Ex6-2) 

(Ex6-3) 

36a: R =Me 

36b:R=Et 

360: R = CH2F 

36d: R = CH2CH2F 



Example 6 - 1 

(1) To a solution of compound 26 (0.59 g, 2.03 mmol) in MeCN 15ml, was added 

compound 3a (1.66 g, 1.leq.) under stirring at room temperature and the 

mixture was further stirred for 1.5 hr. Et20 80ml was added to the reaction 

5 mixture, then the precipitate was filtered to give compound 36a (1.67 g, 

yield:79%). 

1H-NMR(d6-DMSO) o: 1.36(9H, s), 1.50(9H, s), 2.10(2H, m), 2.80(2H, s), 

3.23(2H, m),3.45(2H, m),3.77(3H, s),3.93(3H, s),4.45(2H, m),5.09(1H, d, J=5.2 

Hz),5.29(2H, s),5.59,6.09(2H, ABq, J=14.6 Hz),5.93(1H, dd, J=8.6 Hz, 5.2 

10 Hz),6.93(2H, d, J=8.6 Hz), 7.38(2H, d, J=8.6 Hz), 7.95(1H, dd, J=7.8 Hz, 6.2 

Hz),8.86(1H, d, J=6.2 Hz),9.04(1H, d, J=7.8 Hz),9.lO(lH, s),9.74(1H, d, J=S.6 

Hz), 12.6(1H, s) 

IR(Nujol)cm · 1: 1770, 1710, 1680, 1550, 1460, 137 5 

(2) Compound 36a (1.65 g, 1.59 mmol) was dissolved in CH2Cb 30 ml and 

15 MeN02 8 ml and the mixture was copled to -20°C. Anisole (2.08 ml, 12eq.) 

and an AlCls-MeN02 solution (IM, 15.9 ml, lOeq.) were added thereto and the 

mixture was stirred at -5°C for 1 hr. The reaction mixture was poured into a 

mixture of 0.25N HCl 35ml and Et20 70ml with stirring. The water layer 

was separated, washed with Et20 120ml, and purified with HP-20. The 

20 eluted portion was lyophilized to give compound 37a (0.43 g, 39%). 

lH-NMR(D20)o: 2.40(2H, m), 2.73(3H, s), 317(2H, t, J=8.2 Hz), 3.30, 3.64(2H, 

ABq, J=l 7.9 Hz), 4.05(3H, s), 4.64(2H, t, J=7.0 Hz), 5.22(1H, d, J=4.8 Hz), 

5.62,5.89(2H, ABq, J=14.6 Hz),5.85(1H, d, J=4.8 Hz), 7.88(1H, dd, J=8.6 Hz, 6.6 

Hz),8.80(1H, d, J=S.6 Hz),8.84(1H, d, J=6.6 Hz),8.88(1H, s) 

25 IR(KBr)cm·l:l 773, 1669, 1611, 1525,1389 

Elementary Analysis as C23H26N1005S2·1.1HC1·3.9H20 

calc. : C,39.63; H,5.05; N,20.10; S,9.20; Cl,5.59 

found :C,39.68; H,5.07; N,20.31; S,9.27; Cl,5.40 

Example 6-2 

30 (1) To a solution of compound 26 (0.54 g, 1.86 mmol) in DMF 8ml, was added 
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compound 3b (1.69 g, l.2eq.) under stirring and ice-cooling and the mixture 

was stirred at room temperature for 1 hr. The reaction mixture was slowly 

added to Et20 300 ml under stirring, then the precipitate was filtered to give 

compound 36b (l.90 g, 96%). 

5 1H-NMR(d6-DMSO)o: 1.23(3H, t, J=7.0 Hz), 1.36(9H, s),l.51(9H, s), 2.18(2H, 

m), 2.80(3H, s),3.45(2H, m),3.77(3H, s),4.20(2H, q, J=7.0 Hz),4.47(2H, 

m),5.lO(lH, d, J=5.2 Hz),5.29(2H, s),6.10;5.59(2H, ABq, J=14.3 Hz),5.95(1H, 

. dd, J=8.4 Hz, 5.2 Hz),6.93(2H, d, J=8.8 Hz), 7.39(2H, d, J=8.8 Hz), 7.95(1H, dd, 

J=7.6 Hz, 6.4 Hz),8.86(1H, d, J=6.4 Hz),9.04(1H, d, J=7.6 Hz),9.lO(lH, 

10 s),9.67(1H, s), 12.59(1H, s) 

IR(Nujol)cm·l: 1790,1715,1545,1460,1380 

(2) Compound 36b (1.89 g, 1.8 mmol) was dissolved in CH2Ch 36 ml and 

MeN02 12 ml and the mixture was cooled to -20°C. Anisole (2.35 ml, 12eq.) 

and an AlCla-MeN02 solution (IM, 18 ml, lOeq.) were added thereto and the 

15 mixture was stirred at -5°C for 1 hr. The reaction mixture was poured into a 

mixture of 0.25N HCl 80ml and Et20 160ml , then the water layer was 

separated, washed with Et20 120 ml, and purified with HP-20. The eluted 

portion was lyophilized to give compound 37b (0.40 g, 31 %). 

1H-NMR(D20)o: 1.31(3H, t, J=7.2 Hz), 2.41(2H, m), 2.73(3H, s), 3.17(2H, t, 

20 J=8.4 Hz),3.31,3.64(2H, ABq, J=18.2 Hz),4.32(2H, q, J=7.2 Hz),4.64(2H, t, 

J=7.5 Hz),5.24(1H, d, J=5.1 Hz),5.64,5.90(2H, ABq, J=14.7 Hz),5.85(1H, d, 

J=5.1 Hz), 7.89(1H, dd, J=8.4 Hz, 6.3 Hz),8.80(1H, d, J=8.4 Hz),8.85(1H, d, 

J=6.3 Hz),8.88(1H, s) 

IR(KBr)cm ·1:1774, 1616, 1525,1387 

25 Elementary Analysis as C24H28N1005S2·1.3HC1·4.1H20 

calc. :C,39.93; H,5.24; N,19.40; S,8.88; Cl,6.38 

found :C,39.90; H,5.15; N,19.37; S,8.84; Cl,6.59 

Example 6-3 

(1) To a solution of compound 26 (0.63 g, 2.17 mmol) in DMF 8 ml, was added 

30 compound 3c (1.99 g, l.2eq.) under stirring and ice-cooling and the mixture 
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was stirred at room temperature for 1 hr. The reaction mixture was slowly 

added to Et20 500ml under stirring, then the precipitate was filtered to give 

compound 36c (2.42 g). 

1H-NMR(DMSO-d6) o: 1.36(9H, s), l.51(9H, s), 2.18(2H, m), 2.80(3H, s), 

5 3.30(2H, m), 3.50(2H, m), 3.77(3H, s), 4.48(2H, t, J=7.8 Hz), 5.13(1H, d, J=4.9 

Hz), 5.29(2H, s), 6.11, 5.60(2H, ABq, J=14.3 Hz), 5.81(2H, d, J=55.3 Hz), 

5.95(1H, m), 6.93(2H, d, J=S.8 Hz), 7.38(2H, d, J=8.8 Hz), 7.96(1H, dd, J=8.0 

Hz, 6.0 Hz), 8.87(1H, d, J=6.0 Hz), 9.05(1H, d, J=S.O Hz), 9. ll(lH, s), 9.87(1H, 

s), 12.7(1H, s) 

10 IR(Nujol)cm·l: 1785,1710,1545,1460,1245 

(2) Compound 36c (2.37 g, 2.25 mmol) was dissolved into CH2Cl2 40ml and 

MeN02 20ml and the mixture was ice-cooled. Anisole (2.94 ml, 12eq.) and 

TiC14 (2.47 ml, lOeq.) were added thereto and the mixture was stirred at 5°C 

for 1 hr. The reaction mixture was poured into 0.25N HCl 120ml and Et20 

15 240 ml, then the water layer was separated, washed with Et20 300ml, and 

purified with HP-20. The eluted portion was lyophilized to give 

hydrochloride of compound 37c (0.50 g, yield:31%). 

1H-NMR(D20)o: 2.40(2H, m), 2.73(3H, s), 317(2H, t, J=8.2 Hz), 3.29, 3.64(2H, 

ABq, J=18.0 Hz), 4.63(2H, t, J=7.2 Hz), 5.24(1H, d, J=4.6 Hz), 5.63, 5.90(2H, 

20 ABq, J=14.2 Hz), 5.82(2H, d, J=54.2 Hz), 5.86(1H, d, J=4.6 Hz), 7.87(1H, dd, 

J=8.2 Hz, 6.2 Hz), 8.79(1H, d, J=S.2 Hz), 8.85(1H, d, J=6.2 Hz), 8.87(1H, s) 

IR(KBr)cm·l: 1774,1671, 1617,1525,1393 

Elementary Analysis as C23H25N1005S2F· 1.4HC1·4.1H20 

calc. :C,37.87; H,4.78; N,19.20; S,8.79; F,2.60; Cl,6.80 

25 found :C,37.82; H,4.76; N,19.35; S,8.60; F,2.80; Cl,6.66 

Example 6-4 

(1) To a solution of compound 26 (0.66 g, 2.27 mmol) in MeCN 5ml, was added 

a solution of compound 3d (2.29 g, 1.3eq.) in MeCN lOml at room temperature 

under stirring and the mixture was stirred for 1.5 hr. The reaction mixture 

30 was concentrated under reduced pressure and Et20 70 ml was added to the 
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residue, followed by filtering to give compound 36d (2.65 g) as powder. 

1H-NMR(DMSO-d6) o: l.36(9H, s), 1.50(9H, s), 2.15(2H, m), 2.80(3H, s), 

3.23(2H, m), 3.45(2H, m), 3.77(3H, s), 4.35(2H, m), 4.50(4H, m), 5.09(1H, d, 

J=5.2 Hz), 5.29(2H, s), 6.11, 5.59(2H, ABq, J=l3.9 Hz), 5.95(1H, dd, J=8.6 Hz, 

5 5.2 Hz), 6.94(2H, d, J=8.6 Hz), 7.38(2H, d, J=8.6 Hz), 7.96(1H, dd, J=8.2 Hz, 

5.8 Hz), 8.86(1H, d, J=5.8 Hz), 9.04(1H, d, J=8.2 Hz), 9.lO(lH, s), 9. 74(1H, d, 

J=8.6 Hz), 12.62(1H, s) 

IR(Nujol)cm·l: 1782,1710,1680, 1545, 1515, 1460 

(2) Compound 36d (2.65 g, 2.48 mmol) was dissolved in CH2Ch 45ml and 

10 MeN02 20ml and the mixture was ice-cooled. Anisole (3.24 ml, 12eq.) and 

TiC14 (2.73 ml, lOeq.) were added thereto and the mixture was stirred at 5°C 

for 1 hr. The reaction mixture was poured into 0.25N HCl 60ml and Et20 

120ml under stirring. The water layer was separated, washed with Et20 300 

ml, and purified with HP-20. The eluted portion was lyophilized to give 

15 compound 37d (0.48 g, 26%). 

lH-NMR(D20)o: 2.43(2H, m), 2.75(3H, s), 319(2H, t, J=8.4 Hz), 3.32, 3.65(2H, 

ABq, J=18.Q Hz), 4.66(6H, m), 5.26(1H, d, J=5.1 Hz), 5.65, 5.92(2H, ABq, 

J=14.6 Hz), 5.87(1H, d, J=5.l Hz), 7.90(1H, dd, J=8.4 Hz, 6.3 Hz), 8.81(1H, d, 

J=S.4 Hz), 8.87(1H, d, J=6.3 Hz), 8.89(1H, s) 

20 IR(KBr)cm-1: 1774,1671,1615,1526,1387 

Elementary Analysis as C24H27N1005S2F· l.1HC1-4.0H20 

calc. : C,39.44; H,4.99; N,19.17; S,8.77; F,2.60; Cl,5.34 

found :C,39.46; H,5.02; N,19.48; S,8.71; F,2.56; Cl,5.36 

Example 7 
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AIO;y'anisole 112N) C-N S + 
8\0H 

OEt;::r-c:~~"'°H 
39b Hct 

· (1) To a solution of compound 32 (0. 78 g, 1. 79 mmol) in MeCN 17ml, was added 

compound 3b (1.50 g, 1.leq.) under stirring at room temperature and the 

mixture was stirred for 1.5 hr. The reaction mixture was concentrated under 

5 reduced pressure and Et20 80 ml was added to the residue, followed by 

filtration to give compound 38b (1.77 g, 83%) as powder. 

1H-NMR(d6-DMSO)o: 0.54(6H, q, J=8.1 Hz), 0.89(9H, t, J=8.l Hz), 1.24(3H, t, 

J=6.9 Hz), 1.38(9H, s), l.51(9H, s), 2.10(2H, m), 3.25(8H, m), 3.60(2H, m), 

3.76(3H, s), 4.20(2H, q, J=6.9 Hz), 4.45(2H, m), 5.lO(lH, d, J=4.8 Hz), 5.29(2H, 

10 s), 5.59, 6.10(2H, ABq, J=14.4 Hz), 5.94(1H, dd, J=8.4 Hz, 4.8 Hz), 6.94(2H, d, 

J=8.7 Hz), 7.38(2H, J=8.7 Hz), 7.96(1H, dd, J=9.0 Hz, 5.4 Hz), 8.86(1H, d, 

J=5.4 Hz), 9.04(1H, d, J=9.0 Hz), 9.lO(lH, s), 9.67(1H, d, J=8.4 Hz), 12.59(1H, 

s) 

IR(Nujol)cm ·1: 1770,1710, 1680,1540,1455, 1370 

15 (2) Compound 38b (1. 75 g, 1.47 mmol) was dissolved in CH2Ch 28 ml and 

MeN02 7 ml and the_ mixture was.cooled to -20°C. Anisole (1.91 ml, 12eq.) 

and an AlCh-MeN02 solution (IM, 14. 7 ml, lOeq.) were added thereto and the 

mixture was stirred at -5°C for 1 hr. The reaction mixture was poured into a 

mixture of 0.25N HCl 35 ml and Et20 70 ml, then the water layer was 

20 separated, washed with Et20 120 ml, and purified with HP-20. The eluted 

portion was lyophilized to give compound 39b (0.13 g, 12%). 

lH-NMR(D20) o: l.30(3H, t, J=6.9 Hz), 2.42(2H, m), 3.22(4H, m), 3.31, 
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3.64(2H, ABq, J=18.2 Hz), 3.83(2H, t, J=5.4 Hz), 4.33(2H, q, J=6.9 Hz), 

4.65(2H, t, J=6.6 Hz), 5.23(1H, cl, J=4.8 Hz), 5.62, 5.90(2H, ABq, J=14.6 Hz), 

5.86(1H, d, J=4.8 Hz), 7.89(1H, dd, J=8.l Hz, 6.6 Hz), 8.80(1H, d, J=8.l Hz), 

8.84(1H, d, J=6.6 Hz), 8,88(1H, s) 

5 IR(KBr)cm·l: 1773,1669,1611,1527,1388 

Elementary Analysis as C25H30N100682·1.1HC1·5.2H20 

calc. C,39.27; H,5.48; N,i8.32; S,8.39; Cl,5.10 

found C,39.24; H,5.59; N,18.13; S,8.39; Cl,5.32 

10 Reaction schemes of Example 8-1 to Example 8-2 are shown below. 

Example 8-1 

(1) To a solution of compound 33 (l.9g, 5.93 mmol) in MeCN 57 ml, was added 

a solution of compound 3b (4.95g, 1.leq.) in MeCN 2'0ml at room temperature 

15 and the mixture was stirred for 3 hr. The reaction mixture was concentrated 

under reduced pressure and the residue was added to (i-Pr)20 500 ml under 

stirring, then the precipitate was filtered to give compound 40b (6.07 g, 95%). 

lH-NMR(ds-DMSO)o: 1.24(3H, t, J=6.8 Hz), 1.36(9H, s), 1.51(9H, s), 2.12(2H, 

m), 3.35(8H, m), 3.77(3H, s), 4.20(2H, q, J=6.8 Hz), 4.45(2H, m), 5.lO(lH, d, . . 

20 J=4.9 Hz), 5.29(2H, s), 5.59, 6.11(2H, ABq, J=14.5 Hz), 5.94(1H, dcl, J=8.4 Hz, 
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4.9 Hz), 6.94(2H, d, J=8.8 Hz), 7.38(2H, d, J=8.8 Hz), 7.95(1H, dd, J=7.7 Hz, 

6.2 Hz), 8.86(1H, d, J=6.2 Hz), 9.03(1H, d, J=7.7 Hz), 9.lO(lH, s), 9.66(1H, d, 

J=8.4 Hz), 12.58(1H, s) 

IR(Nujol)cm-1: 1790, 1715, 1545, 1460, 1380 

5 (2) Compound 40b (6.05 g, 5.6 mmol) was dissolved in CH2Ch 120 ml and 

MeN02 86 ml and the mixture was cooled to -20°C. Anisole (7.30 ml, 12eq.) 

and an AlCh-MeN02 solution (IM, 56 ml, lOeq.) were added thereto and the 

mixture was stirred at -5°C for 1 hr. The reaction mixture was poured into 

0.25N HCl 120 ml and Et20 240 ml under stirring. The water layer was 

·10 separated, washed with Et20 120 ml, and purified with HP-20. The eluted 

portion was lyophilized to give compound 39b (1.81 g, 42%). The physical 

data was identical to that of Example 7. 

Example 8-2 

(1) To a solution of compound 33 (0.70 g, 2.2 mmol) in MeCN 30ml, was added 

15 a solution of compound 3c (1.85 g, l.leq.) in MeCN 7 ml under stirring at room 

temperature, and the mixture was stirred for 3 hr. The reaction mixture was 

concentrated under reduced pressure and the residue was added to i-PnO 

200ml under stirring, then the precipitate was filtered to give compound 40c 

(2.01 g, 84%). 

20 1H-NMR(d6-DMSO) o: L36(9H, s), 1.51(9H, s), 2.12(2H, m), 3.35(8H, m), 

3.77(3H, s), 4.47(2H, m), 5.12(1H, d, J=4.9 Hz), 5.29(2H, s), 5.60, 6.11(2H, ABq, 

J=14.3 Hz), 5.81(2H, d, J=55.0 Hz), 5.96(1H, m), 6.94(2H, d. J=8.6 Hz), 

7.38(2H, d, J=8.6 Hz), 7.90(1H, dd, J=8.2 Hz, 6.3 Hz), 8.86(1H, d, J=6.3 Hz), 

9.03(1H, cl, J=8.2 Hz), 9.lO(lH, s), 9.87(1H, d, J=8.2 Hz),12.65(1H, s) 

25 IR(Nujol)cm·l: 1785, 1710, 1545, 1460, 1245 

(2) Compound 40c (2.01 g, 1.86 mmol) was dissolved in CH2Ch 34 ml and 

MeN02 17 ml and the mixture was ice-cooled. Anisole (2.4 ml, 12eq.) and 

TiC14 (2.0 ml, lOeq.) were added thereto and the mixture was stirred at 5°C for 

1 hr. The reaction mixture was poured into 0.25N HCl 40 ml and Et20 90 ml, 

30 then the water layer was separated, washed with Et20 300 ml, and purified 
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with HP-20. The eluted portion was lyophilized to give compound 39c (0.49 g, 

35%). 

1H-NMR(D20)o: 2.44(2H, m), 3.22(4H, m), 3.30, 3.65(2H, ABq, J=16.0 Hz), 

3.84(2H, t, J=7.1 Hz), 4.65(2H, t, J=5.7 Hz), 5.25(1H, d, J=4.7 Hz), 5.63, 

5 5.89(2H, ABq, J=15.3 Hz), 5.84(2H, d, J=54.2 Hz), 5.87(1H, d, J=4.7 Hz), 

7.89(1H, dd, 8.2 Hz, 6.4 Hz), 8.80(1H, d, J=8.2 Hz), 8.86(1H, d, J=6.4 Hz). 

8.88(1H, s) 

IR(KBr)cm·l: 1778,1675,1616,1525,1386 

Elementary Analysis as C24H27N100sS2F·l.1HC1·4.0H20 

10 calc. : C,38.60; H,4.87; N,18.75; S,8.59; F,2.54; Cl,5.22 

found: C,38.67; H,4.84; N,18.57; S,8.24; F,2.37; Cl,5.13 

Reaction schemes of Example 9-1 to Example 9-2 are shown below. 

3bR=Et 

3c R = CH2F 

15 Example 9-1 

42b R = Et (Ex9-1) · 

42c R = CH2F (Ex9-2) 

41b R =Et 

41c R = CH2F 

(1) To a solution of compound 23 (247 mg, 1.3 mmol) in DMF 7 ml, was added 

compound 3b (1.28 g, 1.3eq.) under stirring and ice-cooling and the mixture 

was stirred at room temperature for 1 hr. The reaction mixture was slowly 

added to Et20 400 ml under stirring, then the precipitate was filtered to give 
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compound 41b (1.32 g). 

lH-NMR(ds-DMSO)o: 1.24(3H, t, J=7.0 Hz), 1.51(9H, s), 2.68(3H, d, J=4.6 Hz), 

3.54(2H, m), 3.77(3H, s), 4.20(2H, q, J=7.0 Hz), 5.15(1H, d, J=5.0 Hz), 5.27(2H, 

s), 5.59, 6.14(2H, ABq, J=14.8 Hz), 5.93(1H, dd, J=8.2 Hz, 5.0 Hz), 6.93(2H, d, 

5 J=8.6 Hz), 7.37(2H, d, J=8.6 Hz), 7.96(1H, dd, J=9.0 Hz, 5.6 Hz), 8.38(1H, d, 

J=9.0 Hz), 8.87(1H, d, J=5.6 Hz), 9.00(lH, s), 9.68(1H, d, J=8.2 Hz), 12.59(1H, 

s) 

IR(Nujol)cm·l: 1785, 1715,1680, 1550,1460 

(2) Compound 41b (1.31 g, 1.38 mmol) was dissolved in CH2Ch 28 ml and 

10 MeN02 9 ml and the mixture was cooled to -20°C. Aanisole (1.8 ml, 12eq) and 

an AICls-MeN02 solution (IM, 13.8 ml, lOeq) were added thereto and the 

mixture was stirred at -5°C for 1 hr. The reaction mixture was poured into 

0.25N HCl 70 ml and Et20 140 ml with stirring. The water lay~r was 

separated, washed with Et20 120 ml and purified with HP-20. The eluted 

15 portion was lyophilized to give compound 42b (0.45 g, 49%). 

lH-NMR(D20) o: l.29(3H, t, J=7.0 Hz), 2.81(3H, s), 3.28, 3.61(2H, ABq, 

J=18.1 Hz), 4.31(2H, q, J=7.0 Hz), 5.22(1H, d, J=5.0 Hz), 5.34(2H, s), 5.67, 

5.91(2H, ABq, J=14.8 Hz), 5.86(1H, d, J=5.0 Hz), 7.88(1H, dd, J=8.0 Hz, 6.2 

Hz), 8.66(1H, d, J=8.0 Hz), 8.83(1H, s),8.90(1H, d, J=6.2 Hz) 

20 IR(KBr)cm·l: 1773,1673,1613,1385 

Elementary Analysis_as C23H24N100sS2·3.7H20 

calc. : C,41.40; H,4.74; N,20.99; S,9.61 

found : C,41.37; H,4.69; N,21.34; S,9.56 

Example 9 - 2 

25 (1) To a solution of compound 23 (476 mg, 2.5 mmol) in DMF 10 ml, was added 

compound 3c (2.29 g, 1.2eq) under stirring and ice-cooling and the mixture 

was stirred at room temperature for 1 hr. The reaction mixture was slowly 

added to Et20 500 ml, then the precipitate was filtered to give compound 41c 

(2.81 g). 

30 lH-NMR(ds-DMSO)o :1.51(9H, s), 2.68(3H, d, J=4.2 Hz), 3.5(2H, m), 3.77(3H, 

67 



s), 5.15(1H, d, J=4.8 Hz), 5.27(2H, s), 5.59, 6.14(2H, ABq, J=15.0 Hz), 5.82(2H, 

d, J=56.0 Hz), 5.96(1H, m), 6.93(2H, d, J=8.4 Hz), 7.37(2H, d, J=8.4 

Hz),7.96(1H, dd, J=9.0 Hz, 5.6 Hz), 8.37(1H, d, J=5.6 Hz), 8.87(1H, d, J=9.0 

Hz), 8.90(1H, d, J=8.2 Hz),9.0l(lH, s), 12.67(1H, s) 

5 IR(Nujol)cm·l: 1780,1705,1660,1455,1370 

(2) Compound 41c (2.38 g, 2.5 mmol) was dissolved in CH2Cl2 50 ml and 

MeN02 25 ml and the mixture was ice-cooled. Anisole (3.26 ml, 12eq) and 

TiC14 (2. 75 ml, lOeq) were added thereto and the mixture was stirred at 5°C 

for 1 hr. The reaction mixture was poured into 0.25N HCl 200 ml and Et20 

10 300 ml i:p with stirring. The water layer was separated, washed with Et20 

300 ml and purified with HP-20SS chroma to. The eluted portion ·was 

lyophilized to give compound 42c (0.60 g, 36%). 

lfl-NMR(D20)o: 2.81(3H, s), 3.26, 3.61(2H, ABq, J=18.1 Hz), 5.23(1H, d, 

J=4.8 Hz), 5.33(2H, s), 5.67, 5.91(2H, ABq, J=14.8 Hz), 5.82(2H, d, J=53.4 Hz), 

15 5.8"5(1H, d, J=4.8 Hz), 7.87(1H, dd, J=8.2 Hz, 5.8 Hz), 8.65(1H, d, J=8.2 Hz), 

8.82(IH, s), 8.90(IH, d, J=5.8 Hz) 

IR(KBr)cm-1: 1774,1675,1613,1527,1387 

Elementary Analysis as C22H21N100sS2F·3.2H20 

calc.: C,39.90; H,4.17; N,21.15; S,9.68; F,2.87 

20 found: C,39.91; H,4.25; N,21.32; S,9.84; F,2.68 

The compounds of Examples 10 to 33 shown below were synthesized 

by using materials obtained in Reference Examples 13 to 33. 

Example 10 
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~-"! -=-

43 

AlCl:/ anisole 

I-

~__; Np~ 
Ny-N CONH2 

75b 

(1) To a solution of compound 43 (0.264 g, 1.5 mmol) of Reference Example 13 

in DMF 7 ml, was dissolved a solution of compound 3b (1.48 g, l.3eq) in MeCN 

4 ml under stirring and ice-cooling and the mixture was stirred at room 

5 temperature for 1.5 hr. From the reaction mixture, MeCN was evaporated 

under reduced pressure and the residue was slowly added to Et20 400 ml 

under stirring. The precipitate was filtered to give compound 75b (1.41 g, 

yield 100%). 

tH-NMR(DMSO-d6) o :l.24(3H,t,J=7.2Hz), 1.51(9H,S), 3.77(3H,S), 

10 4.20(2H,q,J=7.2Hz), 5.13(1H,d,J=5Hz), 5.28(2H,m), 

5.58,6.14(2H,ABq,J=l4.6Hz),. 5.93(1H,dd,J=8.6Hz,5Hz), 6.93(2H,d,J=8.8Hz), 

7.34(2H,d,J=8.8Hz), 7.57(1H,S), 7.88(1H,S), 7.96(2H,m), 8.88(1H,m), 

9.0l(lH,S), 9.68(1H,d,J=8.6Hz), 12.59(1H,S) 

IR(CHCls)cm -1:3250, 1780, 1710, 1680, 1550, 1390 

15 (2) Compound 75b (1.40 g, 1.5 mmol) was dissolved in CH2Ch 30 ml and 

MeN02 10 ml and the mixture was cooled to -20°C with stirring. Anisole 

(1.95 ml, 12eq) and an Al Ch- MeN02 solution (lM, 15ml, lOeq.) were added 

thereto and the mixture was stirred at -5 °C for 30 min. The reaction 

mixture was poured into 0.25N HCl 70 ml and Et20 140 ml with stirring. 

20 The water layer was separated, washed with Et20 140 ml, and purified with 
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HP-20. The eluted portion was lyophilized to give compound 76b (0.42 g, yield 

43%). 

: 1.29(3H, t,J=7Hz), 3. 28, 3. 61(2H,ABq,J=18Hz), 1H-NMR(D20) 

4.31(2H,q,J=7Hz), 5.22(1H,d,J=4.6Hz), 5.40(2H,S), 

5 5.66,5.91(2H,ABq,J=14.6Hz), 5.86(1H,d,J=4.6Hz), 7.89(1H,dd,J=6.2Hz,8.4Hz), 

8.69(1H,d,J=8.4Hz), 8.83(1H,S), 8.90(1H,d,J=6.2Hz) 

IR(KBr)cm·l:l 770, 1684,1613, 1525 

Elementary Analysis as C22H22N ioOsS2 · 3.5H20 

calc. : C,40.67; H,4.50; N,21.56; S,9.87 . 
10 found: C,40.66; H,4.18; N,21.39; S,9.92 

Example 11 

s-N 
Boc-HN{ l . 

N ...... 0coNH'rT~s 
. N, J-N ... ~ I 

0 0 
( COOPMB 
F 3c 75c 

(1) To a solution of compound 43 (0.529 g, 3 mmol) of Reference Example 13 in 

DMF 14 ml, was added a solution of compound 3c (2.38 g, 1.2eq) in MeCN 3 ml 

15 under stirring and ice-cooling and the mixture was stirred at room 

temperature for 2 hr. From the reaction mixture, MeCN was evaporated 

under reduced pressure and the residue was slowly added to Et20 600 ml. 

The precipitate was filtered to give compound 75c (2.64 g, yield 100%). 

lH-NMR(DMSO-d6) <5: l.51(9H,S), 3. 77(3H,S), 5.15(1H,d,J=5Hz), 5.26(2H,m), 

20 5.59,6.12(2H,ABq,J=l4.5Hz), 5.82(2H,d,J=56.4Hz), 6.93(2H,d,J=8.6Hz), 
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7.57(1H,S), 7.93(3H,m), 7.37(2H,d,J=8.6Hz), 8.88(1H,m), 9.0l(lH,S), 

9.89(1H,d,J=8.6Hz), 12.66(1H,S) 

IR(CHCh)cm·l:l 775,1715, 1670, 1545, 1385 

(2) Compound 75c (2.63 g, 3.14 mmol) was dissolved in CH2Ch 60 ml and 

5 MeN02 30 ml and the mixture was cooled under stirring. Anisole (4.09 ml, 

12eq) and TiC14 (3.45 ml, lOeq) were added thereto and the mixture was 

stirred at 5°C for 1.5 hr. The reaction mixture was poured into a mixture of 

0.25N HCl 200 ml and Et20 280 ml with stirring. The water layer was 

separated, washed with Et20 280 ml, and purified with HP-20. The eluted 

10 portion was lyophilized to give compound 76c (0.50 g, yield 25%). 

1H-NMR(D20) o :3.26,3.61(2H,ABq,J=18.0Hz), 5.23(2H,d.J=5Hz), 5.39(21-I,S), 

5.65,5.90(2H,ABq,J=14.0Hz), 

7 .87(1H, dd,J=8. 4Hz, 6.2Hz), 

8.90(1H, d,J=6.2Hz) 

5. 81(2H, d, J=53.6Hz), 5.86 (lH, d,J=5Hz), 

8.68(1H,d,J=8.4Hz), 8.82(1H,S), 

15 IR(K.Br)cm·l:1770, 1684, 1614,1525, 1487, 1463 

20 

calc. : C,38.48; H,4.03; N,21.37; S,9.78; F,2.90 

found: C,38.46; H,3.73; N,21.16; S,9.55; F,2.74 

Example 12 

3b + 44 

AlC13 / anisole 

78b 

(1) Compound 44 (0.245 g, 1.2 mmol) of Reference Example 14 and compound 
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3b (1.18 g, 1.3eq) were dissolved into DMF 8 ml and the mixture was stirred at 

room temperature for 1.5 hr. The reaction mixture was slowly added to Et20 

300 ml, then the precipitate was filtered to give compound 77b (1.26 g, yield 

100%). 

5 IH-NMR(DMSO-d6) o :1.24(3H,t,J=7Hz), 1.51(9H,S), 2.91(3H,S), 3.14(3H,S), 

3.77(3H,S), 4.20(2H,q,J=7Hz), 5.14(1H,d,J=5Hz), 5.25,5.31(2H,ABq,J=12.2Hz), 

5.59(4H,m), 5.93(1H,cld,J=5Hz), 5.93(2H,d,J=8.4Hz), 7.37(2H,d,J=8.4Hz), 

7.95(2H,m), 8.89(1H,m), 8.93(1H,S), 9.68(1H,d,J=8.2Hz), 12.59(1H,S) 

IR(Nujol)cm -1: 1785, 1715, 1660, 1545, 1460, 1379 

10 (2) Compound 77b (1.24 g, 1.29 mmol) was dissolved into CH2Ch 26 ml and 

CHsN02 8 ml and the mixture was cooled to -20°C under stirring. Anisole 

(1.68 ml, 12eq) and an AlCls/MeN02 solution(lM, 12.9ml, lOeq) were added 

thereto and the mixture was stirred at -5 °C for 30 min. The reaction 

mixture was poured into a mixture of .25N HCl 70 ml and Et20 140 ml with 

15 stirring. The water layer was separated, washed with Et20 140 ml, and 

purified with HP-20. Lyophilization gave compound 78b (0.37 g, yield 45%). 

lH-NMR(D20) o :1.29(3H, t,J=7Hz), 2.30(3H,S), 3.21(3H,S), 

3.27,3.61(2H,ABq,J=l9.6Hz), 4.31(2H,q,J=7Hz), 5.22(1H,d,J=5Hz), 5.58(2H,S), 

5.66, 5.90(2H,ABq,J =14.8Hz), 5 .86(IH, cl,J =5Hz), 7. 87(1H, dcl,J=8.2Hz, 6Hz), 

20 8.61(1H,d,J=8.2Hz), 8. 76(1H,S), 8.89(1H,d,J=6Hz) 

IR(KBr)cm-1: 1774,1654,1524, 1463, 1384 

Elementary Analysis as C24H2sN100sS2·4.2H20 

calc.: C,41.76; H,5.02; N,20.29; S,9.29 

found: C,41.83; H,4.94; N,20.47; S,9.47 

25 Example 13 
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3c + 44 --~ 

(1) Compound 44 (0.408 g, 2 mmol)of Reference Example 14 and compound 3c 

(1.83 g, 1.2eq) were dissolved in DMF 13 ml and the mixture was stirred at 

room temperature for 1.5 hr. The reaction mixture was slowly added to Et20 

5 500 ml, then the precipitate was filtered to give compound 77c (2.05 g, yield 

100%). 

1H-NMR(DMSO-d6) o :1.52(9H,S), 2.91(3H,S), 3.15(3H,S), 3.77(3H,S), 

5.16(1H,d,J=4.8Hz), 5.30(2H,m), 6.00(2H,m), 5.8(2H,d,J=55Hz)., 

6.93(2H,d,J=8.6Hz), 7.37(2H,d,J=8.6Hz), 7.96(2H,m), 8.87(1H,m), 8.93(1H,S), 

10 12.67(1H,S) 

IR(Nujol)cm·l:l 785,1710,1660, 1460, 1379 

(2) Compound 77c (2.03 g, 2 mmol) was dissolved in CH2Ch 40 ml and MeN02 

20 ml and the mixture was cooled under stirring. Anisole (2.61 ml, 12eq) and 

TiC14 (2.20 ml, lOeq) were added thereto and the mixture was stirred at 5°C 

15 for 1.5 hr. The reaction mixture was poured into a mixture of 0.25N HCl 

200 ml and Et20 300 ml with stirring. The water layer was separated, 

washed with Et20 300 ml, and purified with HP-20. Lyophilization gave 

compound 78c (0.27 g, yield 20%). 

1H-NMR(D20) o :3.0(3H,S), 3.21(3H,S), 3.26,3.61(2H,ABq,J=18.1Hz), 

20 5.23(1H,d,J=4.8Hz), 5.58(2H,S), 5.81(2H,d,J=54.2Hz), 

5.66,5.90(2H,ABq,J=14.8Hz), 5.86(1H,d,J=4.8Hz), 7.86(1H,dd,J=8.2Hz,6.2Hz), 
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8.60(1H,d,J=8.2Hz), 8.76(1H,S), 8.89(1H,d,J=6.2Hz) 

IR(K.Br)cm·l:l 773, 1651, 1527, 1491, 1463, 1394 

Elementary Analysis as C2aH2sN100sS2F·4.1H20 

calc.: C,39.89; H,4.54; N,20.23; S,9.26; F,2.74 

5 found: C,39.93; H,4.58; N,20.40; S,9.34; F,2.68 

Example 14 

AlC13/anisole 

(1) Compound 45 (0.507 g, 1.3 mmol) of Reference Example 15 and compound 

3b (1.28 g, 1.3eq) were dissolved in DMF 8 ml and the mixture was stirred at 

10 3"C for 16 hr. The reaction mixture was added to 300ml of Et20 under 

stirring, then the precipitate was filtered to give compound 79b (1.16 g, yield 

78%). 

1H-NMR(DMSO-d6) 6': 1.25(3H, t,J=7Hz), 1.40(9H,S), 1.51(9H,S), 3. 78(3H,S), 

4.22(2H,q,t=7Hz), 5.15(1H,q,J=5Hz), 5.60,6.15(2H,ABq,J=14.2Hz), 

15 5.95(1H,dd,J=9Hz,5Hz), 6.94(2H,d,J=8.6Hz), 7.38(2H,d,J=8.6Hz), 7.95(1H,m), 

8.88(1H,m), 9.02(1H,S), 9.68(1H,d,J=9Hz), 12.6(1H,S) 

IR(CHCla)cm-1:1780, 1715,1680,1545,1515 

(2) Compound 79b (1.16 g, 1.01 mmol) was dissolved in CH2Cb 20 ml and 

MeN02 7 ml. and the mixture was stirred under cooling. Anisole (1.32 ml, 

20 12eq) and an AlCls/MeN02 solution (lM, 10.lml,lOeq.) were added thereto and 
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the mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured 

into a mixture of 0.25N HCl Q0 ml and Et20 100 ml with stirring. The water 

layer was separated, washed with Et20 100 ml, and purified with HP-20. 

Lyophilization gave compound 80b (0.12 g, yield 15%). 

5 IH-NMR(D20) o :1.27(3H,t,J=7Hz), 4.30(2H,d,J=7Hz), 5.20(1H,d,J=4.6Hz), 

5.33(2H,S), 5.63,5.89(2H,ABq,J=14.6Hz), 

7 .86(1H, ~d,J =8. 2Hz, 6. 6Hz), 

8.88(1H,d,J=6.6Hz) 

8. 64(1H, d,J =8. 2Hz), 

IR(KBr)cm·l:l 772, 1671, 1612, 1526,1462, 1385 

10 Elementary Analysis as C21Ha2N1201S2 · 4.6H20 

calc. : C,41.92; H,4.07; N,21.73; S,8.29 

found: C,41.41; H,5.09; N,21.26; S,8.47 

Example 15 

3b + 

5. 84(1H, d,J =4. 6Hz), 

8.80(1H,S), 

15 (1) Compound 46 (0.318 g, 1.51 mmol) of Reference Example 16 and compound 

3b (1.38 g, 1.2eq) were dissolved in DMF 7 ml and the mixture was stirred at 

room temperature for 45 min. The reaction mixture was added to Et20 300 

ml under stirring, then the precipitate was filtered to give compound 81b (1.48 

g, yield 100%). 

20 tH-NMR(DMSO-d6) o :1.24(3H,t,J=7.2Hz), 1.51(9H,S), 3.76(3H,S), 
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4.20(2H,q,J=7.2Hz), 

5.60, 6 .14(2H,ABq,J =18.6Hz), 

5.11(1H,d,J=5Hz), 

6.0(3H,m), 

5.29(2H,m), 

6.93(2H,d,J=8.6Hz), 

7.38(2H,d,J=8.6Hz), 7.60(1H,d,J=7.2Hz), 7.89(4H,m), 8.50(1H,m), 8.9(2H,m), 

9.19(1H,S), 9.67(1H,d,J=8.2Hz), 12.59(1H,S) 

5 IR(Nujol)cm·I:l 790,1715,1675,1550,1461,1380 

(2) Compound 81b (1.46 g, 1.5 mmol) was dissolved in CH2Ch 30 ml and 

MeN02 10 ml under stirring and cooling. Anisole 1.97 ml (12eq) and an 

AlCls/MeN02 solution (lM, 15 ml, lOeq) were added thereto and the mixture 

was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 0.25N 

10 HCl 70 ml and Et20 140 ml with stirring. The water layer was separated, 

washed with Et20 140 ml, and purified with HP-20. Lyophilization gave 

compound 82b (0.40 g, yield 38%). 

1H-NMR(D20) o :1.30(3H,t,J=7.4Hz), 3.32,3.64(2H,ABq,J=18.2Hz), 

4.32(2H, q,J=7.4Hz), 5.24(1H, d,J=5Hz), 5.69, 5.94(2H,ABq,J=14.6Hz), 

15 5.8£(1H,d,J=5Hz), 5.95(2H,S), 7.59(2H,m), 7.82(1H,dd,J=8.2Hz,6.2Hz), 

8.0S(lH,m), 8.52(1H,m), 8.55(1H,d,J=8.2Hz), 8.89(1H,d,J=6.2Hz), 8.98(1H,S), 

IR(KBr)cm·l:l 776, 1672,1617, 1525,1483, 1461,1438 

Elementary Analysis as C2sH24N100582·0.3HCl,3.6H20 

calc. : C,44.84; H,4.56; N,20.11; S,9.21; Cl,1.53 

20 found: C,44.80; H,4.58; N,20.13; S,9.05; Cl,1.69 

Example 16 
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3c + 46 

H2N-<1 
N~ !(CONH'r--(~S + f N, j-N ... .o Np 

0 0 -
( coo-F N~ ..... Nv ~ • HCl 

82c N 

(1) To a solution of compound 46 (0.42 g, 2 mmol) of Reference Example 16 and 

compound 3c (1.83 g, l.2eq) in DMF 8 ml and the mixture was stirred at room 

temperature for 1 hr. The reaction mixture was added to Et20 300 ml under 

5 stirring, then the precipitate was filtered to give compound 81c (2.12 g, yield 

100%). 

1H.NMR(DMSO-d6) o :l.51(9H,S), 3.76(3H,S), 5.13(1H,d,J=5.2Hz), 

5.28(2H,m), 5.66(3H,m), 5.92(3H,m), 6.92(2H,d,J=8.4Hz), 7.37(2H,d,J=8.4Hz), 
--

7.60(1H,d,J=7.8Hz), 7.93(2H,m), 8.49(1H,m), 8.84(1H,d,J=6.8Hz), 

10 8.94(1H,d,J=8.2Hz), 9.20(1H,S), 12.7(1H,S) 

IR(Nujol)cm-1: 1785, 1710, 1655, 1540, 1459, 1375 

(2)· Compound Slc (2.11 g, 2.17 mmol) was dissolved in CH2Ch 40 ml and 

MeN02 20 ml under stirring and cooling. Anisole (2.83 ml, 12eq) and TiCl4 

(2.38 ml, lOeq) were added thereto and the mixture was stirred at 5°C for 1.5 

15 hr. The reaction mixture was poured into 0.25N HCl 120 ml and Et20 250ml 

with stirring. The water layer was separated, washed with Et20 250 ml, and 

purified with HJ;>-20. Lyophilization gave compound 82c (0.34 g, yield 22%). 

1H-NMR(D20) o :3.31,3.64(2H,ABq,J=l 7.4Hz), 5.24(1H,d,J=5Hz), 

5.69,5.94(2H,ABq,J=14.6Hz), 5.88(1H,d,J=5Hz), 5.83(2H,d,J=58Hz), 

20 5.97(1H,S), 7.62(2H,m), 7.80(1H,dd,J=8.2Hz,6.2Hz), 8.ll(lH,m), 8.54(2H,m), 
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8.88(1H,d,J=6.2Hz), 8.97(1H,S) 

IR(KBr)cm-1:1775,1676, 1616, 1525, 1484, 1462, 1438 

Elementary Analysis as C25H21N100582F·0.6HC1,3.6H20 

calc. : C,42.21; H,4.08; N,19.69; S,9.01; F,2.67; Cl,2.99 

5 found: C,42.29; H,4.13; N,19.63; S,8.79; F,2.62; Cl,2.95 

Example 17 

(1) Compound 48 (0.45 g, 1. 71 mmol) of Reference Example 17 and compound 

3b (1.69 g, l.3eq) of Example 10 were dissolved in DMF 7 ml and the mixture 

10 was stirred at room temperature for lhr. The reaction mixture was added to 

Et20 300 ml under stirring, then the precipitate was filtered to give compound 

83b (2.03 g, yield 100%). 

1H-NMR(DMSO-d6) 6: 1.22(9H,S), l.23(3H, t,J=7Hz), 1.50(9H,S), 3. 77(3H,S), 

4.19(2H, q,J =7Hz), 4.52(2H,m), 5.09(1H,d,J=5.2Hz), 5.29(2H,m), 

15 5.62,6.09(2H,ABq,J=14.6Hz), 5.94(1H,dd,J=8.2Hz,5.2Hz), 6.95(2H,d,J=9Hz), 

7 .39(2H, d,J =9Hz), 7 .98(1H,m), 8. 88(1H, d, J =6.2Hz), 8. 96(1H, d,J=8.2Hz), 

9.0l(lH,S), 9.65(1H,d,J=8.2Hz), 12.59(1H,S) 

IR(CHCla)cm·l:l 780,1720, 1695, 1545, 1518,1390 

(2) Compound 83b (1.83 g, 1. 79 mmol) was dissolved in CH2Ch 36 ml and 

20 MeN02 12 ml and the mixture was stirred under cooling. Anisole (2.34 ml, 

12eq) and lmol AlCls/MeN02 (17.9ml, lOeq.) was added thereto under stirring 
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5 

--- ........ -..... ~~...,·:~~ 

at 5°C for 1.5 hr. The reaction mixture was poured into a mixture of 0.25N 

HCI 80 ml and Et20 160 ml with stirring. The water layer was separated, 

washed with Et20 160 ml, and purified with HP-20. Lyophilization gave 

compound 84b (0.44 g, yield 35%). 

1H-NMR(D20) o :I.31(3H,t,J=7.2Hz), 3.32,3.63(2H,ABq,J=l 7. 7Hz), 

·3.67(3H,m), 4.33(2H,q,J=7.2Hz), 4.91(2H,t,J=6Hz), 5.22(1H,d,J=5Hz), 

5.64, 5.94(2H,ABq,J =14. 8Hz), 5.85(1H, d,J =5Hz), 7. 92(1H, dd;J =8.2Hz, 6.4Hz), 

8.86(1H,d,J=8.2Hz), 8.87(1H,d,J=6.4Hz), 8.92(1H,S) 

IR(KBr)cm-1:1772,1669, 1634,1524, 1488, 1464 

10 Elementary Analysis as C22H24N100sS2·1.4HCl,3.9H20 

calc.: C,38.08; H,4.82; N,20.18; S,9.24; Cl,7.15 

found: C,38.04; H,4.96; N,19.80; S,9.09; Cl,7.11 

Example 18 

AlCl3 /anisole 

86b 

15 (1) To a solution of compound 53 (0.59 g, 1.94 mmol) of Reference Example 19 

in MeCN 5ml, was added a solution of compound 3b (1.62 g, 1.leq) in MeCN 10 

ml under ice-cooling and the mixture was stirred at room temperature for 1.5 

hr. From the reaction mixture was evaporated MeCN, then Et20 70 ml was 

added to the reside, then the precipitate was filtered to give compound 85b 

20 (1.69 g, yield 82%). 
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IH-NMR(DMSO-d6) o :l.05(3H,m), 

1.51(9H,S), 2.1(2H,m), 3.19(4H,m), 

4.45(2H,m), 5.1(1H,d,J=4.8Hz), 

1.23(3H, t,J=6.6Hz), l.35(9H,S), 

3.76(3H,S), 4.20(2H,q,J=7.2Hz), 

5.27,5.31(2H,ABq,J=12.3Hz), 

5. 96(1H,dd,J =8. 7Hz, 4.8Hz), 5. 59, 6. l 1(2H,ABq,J =14. 7Hz), 6. 93(2H, d,J =8. 7Hz), 

5 7.38(2H,d,J=8.7Hz), 7.96(1H,m), 8.86(1H,d,J=6.3Hz), 9.03(1H,d,J=8.1Hz), 

9.ll(lH,S), 9.68(1H,d,J=8.7Hz), 12.59(1H,S) 

IR(Nujol)cm·I:l 780, 1715,1680, 1545,1460,1380 

(2) Compound 85b (1.67 g, 1.57 mmol) was dissolved in CH2Ch 30 ml and 

MeN02 8 ml and the mixture was stirred under cooling. Anisole (2.05 ml, 

10 12eq) and lmol AlCls/MeN02 (15.7 ml, lOeq) were added thereto and the 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured in a 

mixture of 0.25N HCl 40 ml and Et20 80 ml with stirring. The water layer 

was separated, washed with Et20 80 ml, and purified with HP-20. 

Lyophilization gave compound 86b (0.40 g, yield 33%). 

15 1H-NMR(D20) o :l.29(6H,m), 2.40(2H,m), 312(4H,m), 

3.34,3.65(2H,ABq,J=18.4Hz), 4.33(2H,q,J=7.2Hz), 

5.25(1H,d,J=4.6Hz), 5.70,5.94(2H,ABq,J=14.8Hz), 

7.89(1H,dd,J=8.2Hz,6.4Hz), 

8.89(1H,S) 

8. 81(11-I, d,J =8. 2Hz), 

20 IR(KBr)cm-1: 1779,1671,1633, 1526,1488, 1463 

-Elementary Analysis as: C25HaoN1o0582· l.8HCl,4.7H20 

calc. C,39.24; H,5.44; N,18.31; S,8.38; Cl,8.34 

found C,39.25; H,5.20; N,18.30; S,8.43; Cl,8.53 

Example 19 
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4.64(2H,t,J=7Hz), 

5.88(1H,d,J=4.6Hz), 

8. 85(1H, d,J=6.4Hz), 



88b 

(1) Compound 50 (0.44 g, 1.52 mmol) of Reference Example 18 and compound 

3b (1.38 g, 1.2eq) were dissolved in DMF 7 ml and the mixture was stirred at 

room temperature for lhr. The reaction mixture was added to Et20 300 ml 

5 under stirring, then the precipitate was filtered to give compound 87b (1.51 g, 

yield 95%). 

1H-NMR(DMSO-cl6) o :1.23(3H,t,J=7.5Hz), 1.36(9H,S), 1.51(9H,S), 

1.85(2H,m), 2.95(2H,m), 3.77(3H,S), 4.20(2H,q,J=7.5Hz), 4.50(2H,m), 

5. lO(lH, d,J=4. 5Hz), 5.27,5.30(2H,ABq,J=12.0Hz), 

10 5.57,6.10(2H,ABq,J=14.6Hz), 5.95(1H,dd,J=8.4Hz,4.5Hz), 6.93(2H,d,J=8. 7Hz), 

7.38(2H,d,J=8. 7Hz), 7.95(1H,m), 8.85(1H,d,J=6Hz), 9.03(1H,d,J=8.4Hz), 

9.07(1H,S), 9.66(1H,cl,J=8.4Hz), 12.6(1H,S) 

IR(Nujol)cm·l:l 790, 1710,1690, 1545, 1515,1460, 1380 

(2) Compound 87b (1.49 g, 1.42 mmol) was dissolved in CH2Cl2 30 ml and 

15 MeN02 10 ml and the mixture was stirred under cooling. Anisole (1.85 ml, 

lOeq) and lmol AlCls/MeN02 (14.2 ml, lOeq) were added thereto and the 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 

a mixture of 0.25N HCl 60 ml and Et20 120 ml with stirring. The water layer 

was separated, washed with EtaO 120 ml, and purified with HP-20. 

20 Lyophilization gave compound 88b (0.28 g, yield 27%). 
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: 1. 30(3H, t,J =7Hz), l.75(2H,m), 2.05(2H,m), 

3.04(2H, t,J=6.8Hz), 

4.57(2H,t,J=7Hz), 

5. 85(1H,d,J=5Hz), 

3.31,3.64(2H,ABq,J=18.1Hz), 4.33(2H,q,J=7Hz), 

5.23(1H,d,J=5Hz), 5.64,5.89(2H,ABq,J=14.8Hz), 

7 .86(1H, dd,J =8. 2Hz, 6.6Hz), 

5 8.81(1H,d,J=6.6Hz), 8.85(1H,S) 

IR(KBr)cm·l:l 774, 1671, 1617, 1523, 1489, 1462 

Elementary Analysis as C24H2sN io05S2·1.6HCI,4.3H20 

calc.: C,39.14; H,5.23; N,19.02; S,8.71; Cl,7.70 

found: C,39.23; H,5.17; N,19.13; S,8.57; Cl,7.68 

10 Example 20 

AlCl3 /anisole 

90b 

8. 78(1H,d,J=8.2Hz), 

• HCl 

(1) To a solution of compound 54 (0.41 g, 1.3 mmol) of Reference Example 20 in 

MeCN 4 ml, was added a solution of compound 3b (1.08 g, 1.leq) in MeCN 8 ml 

under stirring and ice-cooling and the mixture was stirred at room 

15 temperature for 1.5 hr. From the reaction mixture, MeCN was evaporated 

under reduced pressure and the residue was washed with Et20 60 ml to give 

. compound 89b (1.33 g, yield 95%). 

1H-NMR(DMSO-d6) c5: l.23(3H, t,J=7.2Hz), .35(9H,S), 1.51(9H,S). 2.10(2H,m), 

3.20(2H,m). 3.77(3H,S), 4.19(2H,q;J=7.2Hz), 4.45(2H,m), 5.11(3H,m), 

20 5.29(1H,d,J=4.2Hz), 5.59,6.10(2H,ABq,J=14. 71-Iz), 5. 79(2H,m), 
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6.93(2H,d,J=8.7Hz), 7.38(2H,d,J=8.7Hz), 7.96(1H,m), 8.86(1H,d,J=6.6Hz), 

9.02(1H, d,J =8. 4Hz), 9. lO(lH,S), 9. 67 (lH, d,J =8. 7Hz), 12. 59(1H, S), 

5. 94(1H, dd,J =4. 8Hz,8. 7Hz) 

IR(Nujol)cm-1: 1760, 1700, 1665, 1530, 1500 

5 (2) Compound 89b (1.31 g, 1.22 mmol) was dissolved in CH2Ch 23 ml and 

MeN02 6 ml and the mixture was stirred under cooling. Anisole (1.59 ml, 

12eq) and lmol AICh/MeN02 (12.2 ml, lOeq) were added thereto and the 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 

a mixture of 0.25N HCl 30 ml and Et20 60 ml with stirring. The water 

10 layer was separated, washed with Et20 60 ml, and purified with HP-20. 

Lyophilization gave compound 90b (0.23 g, yield 25%). 

lH-NMR(D20) 6 :1.30(3H,t,J=7.2Hz), 2.40(2H,m), 3.17(2H,m), 

3.31, 3.64(2H,ABq,J =18.0Hz), 3.667 (2H,S), 4. 32(2H, q,J=7 .2Hz), 

4.64(2H, t,J=7.5Hz), 5.23(1H,d,J=5.1Hz), 5.53(4H,m), 5.88(3H,m), 

15 7.89(1H,dd,J=8.1Hz;6.3Hz), 8. 79(1H,d,J=8.1Hz), 

8.87(1H,S) 

IR(KBr)cm·l:l 774, 1670,1613,1526, 1488, 1462 

Elementary Analysis as C2sHsoN100sS2· l.OHCl,5.0H20 

calc. : C,41.46; H,5.49; N,18.60; S,8.51; Cl,4.71 

20 found: C,41.47; H,5.31; N,18.76; S,8.29; Cl,4.48 

Example 21 
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8.85(1H,d,J=6.3Hz), 



s-N 
3b + 55--.. Boc-HN-{ ~- r-

N CONH}1~S _ 

N, N .<!JP N 
OEt O _ 

I +Q\ 
_ COOPMB ~ A...,....N-Boc 

NyN ~ 2 

9lb Boe 

92b 

(1) Compound 55 (1.14 g, 2.19 mmol) of Reference Example 21 and compound 

3b (2.0 g, l.2eq) were dissolved in MeCN 20 ml and the mixture was stirred at 

room temperature for 3 hr. From the reaction mixture, MeCN was 

5 evaporated under reduced pressure and the residue was washed with Et20 50 
.. 

ml to give compound 91b (2.64 g, yield 94%). 

1H-NMR(DMSO-d6) o :1.24(3H,t,J=7.2Hz), 1.38(9H,S), 1.43(18H,S), 

1.51(9H,S), 2.06(2H,m), 3.77(3H,S), 4.20(2H,q,J=7.2Hz), 4.45(2H,m), 

5.10(1H,d,J=5Hz), 5.29(2H,m), 5.60,6.11(2H,ABq,J=14.4Hz), 

10 5.95(1H,dd,J=8:2Hz,5Hz), 6.94(2H,d,J=8.6Hz), 7.39(2H,d,J=8.6Hz), 

7.97(1H,m), 8.87(1H,d,J=5.4Hz), 9.05(IH, d,J=8.2Hz), 9.lO(IH,S), 

9.69(1H,d,J=8.2Hz), 12.61(1H,S) 

IR(Nujol)cm-~:1781, 1715,1690, 1545,1518 

(2) Compound 91b (2.62 g, 2.05 mmol) was dissolved in CH2Ch 40 ml and 

15 MeN02 10 ml and the mixture was stirred under cooling. Anisole (2.67 ml, 

12eq) and lmol AICb/MeN02 (20.5 ml, lOeq) were added thereto and the 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 

a mixture of 0.25N HCl 50 ml and Et20 100 ml with stirring. The water layer 

was separated, washed with Et20 100 ml and purified with HP-20. 

20 Lyophilization gave compound 92b (0.23 g, yield 14%). 
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IH-NMR(D20) o :l.31(3H,t,J=7Hz), 2.45(2H,m), 3.42(6H,m), 

4. 33(2H, q,J=7Hz), 4. 66(2H, d,J =7.4Hz), 5.23 (HI, d,J =5Hz), 

5.61,5.91(2H,ABq,J=14.8Hz), 5.85(1H,d,J=5Hz), 7.89(1H,dcl,J=8Hz,6.4Hz), 

8.80(1H,d,J=8Hz), 8.84(1H,d,J=6.4Hz), 8.88(1H,S) 

5 IR(KBr)cm·l:l 772, 1668,1610, 1524,1488, 1462 

10 

Elementary Analysis as C25Hs1N1105S2·2.2HC1,5.0H20 

calc. : C,37.53; H,5.44; N,19.26; S,8.02; Cl,9.75 

found: C,37.53; H,5.41; N,19.47; S,7.96; Cl,9.77 

Example 22 

s-N 
3b + 58____..Boc-HN{ ~ I-

N CONH:n~S 
I +Q'\ N, N ~ N 

OEt O _ 
COOPMB 

N N~ 
~ . 1 .NH-Boe 

93b OH 

• HCl 

94b 

(1) Compound 58 (0. 36 g, 1.17 mmol) of Reference Example 23 and compound 

3b (1.07 g, l.2eq) were dissolved in DMF 6 ml and the mixture was stirred at 

room temperature for 1.5 hr. The reaction mixture was added to Et20 300 ml 

under stirring, then the precipitate was filtered to give compound 93b (1.14 g, 

15 yield 92%). 

1H-NMR(DMSO-d6) o :1.24(3H,t,J=7.2Hz), 1.36(9H,S), 1.51(9H,S), 

2.95(2H,m), 3.77(3H,S), 4.20(2H,q,J=7.2Hz), 4.55(2H,m), 4.95(1H,d,J=5.4Hz), 

5.10(1H,d,J=5.2Hz), 5.29(2H,S), 5.58,6.11(2H,ABq,J=14.6Hz), 

5.95(1H,dd,J=8.6Hz,5.2Hz), 6.94(2H,d,J=8.2Hz), 7.38(2H,d,J=8.2Hz), 

20 7.95(1H,m), 8.85(1H,d,J=6.6Hz), 8.99(1H,d,J=8Hz), 9.68(1H,d,J=8.6Hz), 
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~-~···r-·7-~. 

12.6(1H,S) 

IR(Nujol)cm·l:l 785, 1710, 1695, 1680,1550, 1515 

(2) Compound 93b (1.14 g, 1.07 mmol) was dissolved in CH2Ch 20 ml and 

MeN02 7 ml and the mixture was stirred under cooling. Anisole (1.40 ml, 

5 12eq) and lmol AlCla/MeN02 (10.7 ml, lOeq) were added thereto and the 

10 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 

a mixture of 0.25N HCl 40 ml and Et20 80 ml. The water layer was 

separated, washed with Et20 80 ml, and purified with HP-20. Lyophilization 

gave compound 94b (0.35 g, yield 41 %). 

:l.30(3H, t,J=7Hz), 2.20(2H,m), 3.20(2H,m), 

3.31,3.63(2H,ABq,J=l8.3Hz), 3.88(1H,m), 4.33(2H, q,J =7Hz), 

4.69(2H, t,J=6.2Hz), 

5.86(1H,d,J=5Hz), 

5.23(1H,d,J=5Hz), 5.64, 5.90(2H,ABq,J=14.1Hz), 

7.87(1H,cld,J=8.2Hz,6.2Hz), 8.79(1H,d,J=8.2Hz), 

8.82(1H,d,J=6.2Hz), 8.87(1H,S) 

15 IR(KBr)cm-1:1772, 1673, 1632, 1523, 1489, 1462 

Elementary Analysis as C24H2sN100sS2· 1.5HCl,4.5H20 

20 

calc.: C,38.30; H,5.17; N,18.61; S,8.52; Cl,7.07 

:found: C,38.30; H,5.00; N,18.57; S,8.29; Cl,6.92 

Example 23 

s-N 
3b + 61-- Boc-HN-<N~CONH'rl'~s I~ Q . 

N, j-N... N '\ 
OEt o _ 

COOPMB 
N~,;N~OH 

9Sb ~ I 
NH-Boe 

AlC13 / anisole 
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(1) Compound 61 (0.392 g, 1.34 mmol) of Reference Example 25 and compound 

3b (1.22 g, 1.2eq) was dissolved in DMF 7 ml and the mixture was stirred at 

room temperature for 1 hr. The reaction mixture was added to Et20 300 ml 

under stirring, then the precipitate was filtered to give , compound 95b (1.33 

5 g, yield 94%). 

1H-NMR(DMSO-d6) o :1.23(3H,t,J=6.9Hz), 1.51(18H,S), 3.77(3H,S), 

4.19(2H,q,J=6.9Hz), 5.61,6.09(2H,ABq,J=15.0Hz), 5.95(1H,cld,J=8.1Hz,5.0Hz), 

6.95(2H,d,J=8.7Hz), 7.39(2H,d,J=8.7Hz), 8.0l(lH,m), 8.88(1H,d,J=6.6Hz), 

8.98(1H, d,J =10. 8Hz), 9 .67(1H, d,J =8. lHz), 12. 59 (lH,S) 

10 IR(Nujol)cm·l:l 785, 1708, 1680, 1540, 1515 

(2) Compound 95b (1.31 g, 1.2.5 mmol) was dissolved in CH2Cl2 25 ml and 

MeN02 8 ml and the mixture was stirred under cooling. Anisole (1.63 ml, 

12eq) and lmol AlCla/MeN02 (12.5 ml, lOeq) were added thereto and the 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 

15 a mixture of 0.25N HCl 50 ml and Et20 100 ml , then the water layer was 

separated, washed with Et20 100 ml, and purified with HP-20. 

Lyophilization gave compound 96b (0.29 g, yield 31%). 

lH-NMR(D20)o :1.31(3H,t,J=7Hz), 3.33,3.64(2H,ABq,J=17.9Hz), 3.80(5H;m), 

4.33(2H,q,J=7Hz), 4.88(2H,m), 5.23(1H,d,J=4.8Hz), 5.86(1H,d,J=4.8Hz), 

20 5.65,5.96(2H,ABq,J=14.5Hz), 7.92(1H,dd,J=8.2Hz,6.6Hz), 8.86(1H,d,J=8.2Hz), 

8.89(1H,d,J=6.6Hz), 8.92(1H,S) 

IR(KBr)cm-1: 1772, 1633, 1523, 1488, 1463 

Elementary Analysis as C2aH2sN100sS2· l.5HCl,4.6H20 

calc. :C,37.31; H,5.01; N,18.92; S,8.6G; Cl,7.19 

25 found: C,37.33; H,4.93; N,18.93; S,8.58; Cl,7.32 

Example 24 
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s-N 

3b + 62 ___ ., aoc-BN-\~coNH'r-(/__;s r~ p 
N, j-N .. # N '\ 

OEto -
COOP MB 

N~/N~OMe 
97b ~ I 

NH-Boe 

s-N 
H2N-( 1 

N--- 0 coNH'r-(/__;s + p 
N, j-N .. u N '\ 

OEtO -
coo-

NyN"{'oMe• HCl 
98b NH2 

(1) Compound 62 (0.36 g, 1.18 mmol) of Reference Example 26 and compound 

3b (1.07 g, l.2eq) were dissolved in DMF 8 ml and the mixture was stirred at 

room temperature for 1.5 hr. The reaction mixture was added to Et20 300 ml 

5 under stirring, then the precipitate was filtered to give· compound 97b (1.26 g, 

yield 100%). 

1H-NMR(DMSO-d6) <5 :1.23(3H,t,J=6.8Hz), 1.51(18H,S), 3.77(3H,S), 

4.20(2H,q,J=6.8Hz), 6.94(2H,d,J=7Hz), 7.39(2H,d,J=7Hz), 8.0(IH,m), 

8.73(1H,m), 8.90(1H,S), 8.98(1H,d,J=8.6Hz), 9.68(1H,d,J=8.4Hz), 12.61(1H,S) 

10 IR(Nujol)cm·l: 1785, 1710, 1690, 1550, 1515 

(2) Compound 97b (1.65 g, 1.69. mmol) was dissolved in CH2Cl2 30 ml and 

MeN02 10 ml and the mixture was stirred under cooling. Anisole (2.20 ml, 

12eq) and lmol AlCls/MeN02 (16.9 ml, IOeq) were added thereto and the 

mixture was stirred at 5°C for 1.5 hr. The reaction mixture was poured into 

15 a mixture of 0.25N HCI 60 ml and Et20 120 ml , then the w·ater layer was 

separated, washed with Et20 120 ml, and purified with HP-20. 

Lyophilization gave compound 98b (0.26 g, yield 21 %). 

20 

1H-NMR(D20) <5 :1.30(3H, t,J=7Hz), 3.33,3.64(2H,ABq,J=18.8Hz), 3.41(3H,S), 

3.65(2H,m), 3.14(1H,m), 4.33(2H,q,J=7Hz), 

5.23(1H,d,J=4.6Hz), 5.67,5.96(2H,ABq,J=14.9Hz), 
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4. 89(2H, d,J=7Hz), 

5.86(1H,d,J=4.6Hz), 



7 .93(1H, dd,J=8.2Hz, 6 .4Hz), 

8.91(1H,S) 

8.83 (lH, d,J =8.2Hz), 8.89(1H,d,J=6.4Hz), 

IR(KBr)cm·l:l 774, 1671, 1633, 1524,1488, 1463 

Elementary Analysis as C24H2sN100sS2• 1.6HCl,4.0H20 

5 calc. :C,38.58; H,5.08; N,18.75; S,8.58; Cl,7.59 

found: C,38.61; H,5.00; N,18.57; S,8.34; Cl,7.56 

·Example 25 

s.....,N 

N, · }-N... N '\ 
OEto _ 

3b + 64 -- Boc-HN-\~CONH')---(~s I~ p 
COOP MB -c 

N~..,N N-Boc 
99b ""'¥ 

(1) Compound 64 (0.96 g, 3.17 mmol) of Reference Example 27 and compound 

10 3b (2.89 g, l.2eq) were dissolved in DMF 13 ml and the mixture was stirred at 

room temperature for 1 hr. The reaction mixture was added to Et20 500 ml 

under stirring, then the precipitate was filtered to give compound 99b (3.36 g, 

yield 100%). 

1H-NMR(DMSO-d6)o :1.24(3H,t,J=7Hz), 1.45(9H,S), 1.50(9H,S), 3.76(3H,S), 

15 4.20(2H, q,J =7Hz), 5.11(1H,d,J=4.2Hz), · 5.29(2H,S), 

5.56,6.11(2H,ABq,J=14.6Hz), 5.94(1H,dd,J=8.2Hz,4.2Hz), 6.94(2H,d,J=8.6Hz), 

7.39(2H,d,J=8.6Hz), 7.95(1H,m), 8. 76(1H,d,J=6.4Hz), 9.10(1H,d,J=8.2Hz), 

9.18(1H,S), 9.67(1H,d,J=8.2Hz), 12.59(1H,S) 

IR(Nujol)cm·l:l 785,1710,1665,1545 

20 (2) Compound 99b (3.36 g, 3.17 mmol) was dissolved in CH2Cla 75 ml and 
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MeN02 35 ml and the mixture was stirred under cooling. Anisole (4.13 ml, 

12eq) and lmol AlCh/MeN02 (31.7 ml, lOeq) were added thereto and the 

mixture was stirred at 5"C for 1.5 hr with stirring. The reaction mixture 

was poured into a mixture of 0.25N HCI 130 ml and Et20 260 ml, then the 

5 water layer was separated, washed with Et20 260 ml, and purified with HP-20. 

Lyophilization gave compound lOOb (0.62 g, yield 25%). 

IH-NMR(D20) o :I.30(3H,t,J=7.5Hz), 2.50(4H,m), 3.33(3H,m), 3.70(3H,m), 

4.33(2H,q,J=7.5Hz), 5.07(1H,m), 5.23(1H,d,J=4.8Hz), 

5.64,5.91(2H,ABq,J=14.7Hz), 5.85(1H,d,J=4.8Hz), 7.89(1H,m)8.85(2H,m), 

10 8.98(1H,S) 

IR(KBr)cm·l:l 773, 1670,1616, 1524,1460 

Elementary Analysis as C25H2sN1o05S2· l.4HCl,4.3H20 

calc. :C,40.51; H,5.17; N,18.90; S,8.65; Cl,6.70 

found: C,40.52; H,5.20; N,18.91; S,8.48; Cl,6.48 

15 Example 26 

(1) Compound 64 (0.454 g, 1.5 mmol) of Reference Example 27 and compound 

3c (1.37 g, 1.2eq) were dissolved in DMF 6 ml and the mixture was stirred at 

room temperature for 1 hr. The reaction mixture was added to Et20 300 ml, 

20 then the precipitate was filtered to give compound lOlc (I.64 g, yield 100%). 
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1H-NMR(DMSO-cl6) o :l.44(9H,S), 1.51(9H,S), 2.10(4H,m), 3.77(3H,S), 

4.19(1H,m), 5.12(1H,d,J=4.6z), 5.29(2H,S), 5.57,6.10(2H,ABq,J=13.6Hz), 

6.93(2H,d,J=9Hz), 7.38(2H,d,J=9Hz), 7.95(1H,m), 8.86(1H,d,J=5.8Hz), 

9.10(1H,d,J=7.8Hz), 12.68(1H,S) 

5 IR(Nujol)cm·l:l 790, 1715, 1690, 1665, 1550 

(2) Compound !Ole (1.62 g, 1.52 mmol) was dissolved in CH2Cl2 27 ml and 

MeN02 14 ml and the mixture was stirred under cooling. Anisole (1.98 ml) 

and TiC14 (1.67 ml, lOeq) were added thereto and the mixture was stirred at 

5°C for 1.5 hr. The reaction mixture was poured into a mixture of 0.25N 

10 HCl 80 ml and Et20 160 ml, then the water layer was separated, washed with 

Et20 160 ml, and purified with HP-20. Lyophilization gave compound 102c 

(0.35 g, yield 30%). 

1H-NMR(D20) o :2.50(4H,m), 3.34(3H,m), 3.70(3H,m), 5.05(1H,m), 

5.23(1H, d,J=5Hz), 5. 6 5, 5. 90(2H,ABq,J =16.6Hz), 5.82(2H, d,J =54.4Hz), 

15 5.84(1H,d,J=5Hz), 7.87(1H,dd,J=8.2Hz,6.2Hz), 

8.87(1H,d,J=6.2Hz), 8.99(1H,S) 

IR(KBr)cm-1:1774, 1674,1616,1525,1460 

Elementary Analysis as C24H25N1005S2F· 1.5HC1,2.6H20 

calc. : C,40.13; H,4.46; N,19.50; S,8.93; F,2.65; Cl, 7.41 

20 found: C,40.16; H,4.48; N,19.46; S,7.69; F,2.15; Cl,7.18 

Example 27 

91 
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s-N 

Boc-HN-\~ 
N CONHws I + 64 

N, ~ I 
0 0 s . COOPMB 

--~~Q 
N.._,,N-cN-Boc 

F 3d 
l03d 

(1) Compound 64 (0.454 g, 1.5 mmol) of Reference Example 27 and compound 

3d (1.51 g, 1.3 eq.) were dissolved in DMF 8 ml and the mixture was stirred at 

room temperature for 1.5 hr. The rea.ction mixture was added to Et20 300 ml 

5 under stirring, then the precipitation was filtered to give compound 103d 

(1.68 g, yield 100%). 

tH-NMR(DMSO-d6) o :1.44(9H,S), 1.50(9H,S), 3.77(3H,S), 5.10(1H,d,J=5z), 

5.29(2H,S), 5.57, 6.12(2H,ABq,J= 14. 6Hz), 5. 95(1H,dd,J =8. 6Hz, 5Hz), 

6.94(2H,d,J=8.6Hz), 7.39(2H,d,J=8.6Hz), 7.96(1H,m), 8.87(1H,d,J=5.8Hz), 

l(} 9.10(1H,d,J=8.6Hz), 9.18(1H,S), 9.74(1H,d,J=8.6Hz), 12.62(1H,S) 

IR(Nujol)cm-1:1790, 1719, 1695, 1680, 1665, 1555, 1540, 1519 

(2) Compound 103d (1.66 g, 1.54 mmol) was dissolved in CH2Ch 27 ml and 

MeN02 14 ml and the mixture was stirred under cooling. Anisole (2.01 ml, 

12eq) and TiC14 (1.69 ml, lOeq) were added thereto and the mixture was 

15 stirred at 5°C for 1.5 hr. The reaction mixture was poured into a mixture of 

0.25N HCl 80 ml and Et20 160 ml, then the water layer was separated, 

washed with Et20 160 ml, and purified with HP-20. Lyophilization gave 

compound 104d (0.35 g, yield 29%). 

lH-NMR(D20) o :2.50(4H,m), 3.35(3H,m), 3.69(3H,m), 5.25(1H,d,J=4.6Hz), 

20 5.71,5.94(2H,ABq,J=14.8Hz), 5.87(1H,d,J=4.6Hz), 7.89(1H,dd,J=8.2Hz,6.4Hz), 
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8.84(1H,d,J=8.2Hz), 8.88(1H,cl,J=6.4Hz), 9.00(lH,S) 

IR(KBr)cm·l:l 774, 1671,1615,1524, 1460 

Elementary Analysis as· C2sH21N100sS2F · 1.6HCI,4.8H20 

calc. : C,38.71; H,4.97; N, 18.06; S,8.27; F,2.45; Cl, 7.32 

5 found: C,38.73; H,4.93; N,17.82; S,8.10; F,2.29; Cl,7.23 

Example 28 

s-N 
H2N-<. ~CONH S 

N J, )=£) +NQ' 
OEtO ~ -

coo- -<) 
N'VN-CH2 NH 

106b 

(I) Compound 66 (0.41 g, 1.42 mmol) of Reference Example 28 and compound 

3b (1.29 g, l.2eq) were dissolved in DMF 10 ml and the mixture was stirred at 

10 room temperature for 1.5 hr. The reaction mixture was added to Et20 300 ml 

under stirring, then the precipitate was filtered to give compound 105b (1.38 g, 

yield 93%). 

iH-NMR(DMSO-d6) 6' :l.23(3H,t,J=7Hz), 1.38(9H,S), 1.50(1H,S), 3.77(3H,S), 

4.19(2H,q,J=7Hz), 5.09(1H,d,J=5.2Hz), 5.57,6.10(2H,ABq,J=14.6Hz), 

15 5.94(1H,dd,J=8.2Hz,4.6Hz), 6.94(2H,d,J=8.6Hz), 7.39(2H,d,J=8.6Hz), 

7.95(1H,m), 8.86(1H,d,J=6.2Hz), 9.08(1H,d,J=8.2Hz), 9.68(1H,d,J=8.2Hz), 

12.6(1H,S) 

IR(Nujol)cm·l:l 790, 1715, 1680, 1550, 1520 

(2) Compound 105b (1.36 g, 1.3 mmol) was dissolved in CH2Cl2 24 ml and 

20 MeN02 8 ml and the mixture was stirred under cooling. Anisole (1.69 ml, 

12eq) and lmol AlCls/MeN02 (13 ml, lOeq) were added thereto and the mixture 
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was stirred at 5°C for 1.5 hr. The reaction mixture was poured into a 

mixture of 0.25N HCl 50 ml and Et20 100 ml, then the water layer was 

separated, washed with Et20 100 ml, and purified with HP-20. 

Lyophilization gave compound 106b (0.30 g, yield 31 %). 

: 1. 30(3H, t,J =7Hz), 3.31,3.64(2H,ABq,J=17.6Hz), 

5.23(1H,d,J=4.6Hz), 5.64,5.91(2H,ABq,J=l5.4Hz), 

7.90(IH,dd,J=7.8Hz,6.4Hz), 8.80(1H,d,J=7.8Hz), 

8.89(1H,S) 

IR(KBr)cm·l:l 773, 1670, 1616,1524, 1487, 1463, 1450 

5.86(1H,d,J=4.6Hz), 

8.86(1H,d,J=6.4Hz), 

10 Elementary Analysis as C24H2sN100sS2· l.6HCl,4.6H20 

calc. :C,38.95; H,5.02; N,18.93; S,8.67; Cl,7.67 

found: C,38.92; H,5.08; N, 18.65; S,8.33; Cl, 7.55 

Example 29 

Jc 71 Boc-HN-\lycoNH]--(~s I~9J" lMB ~oc 
N, j-N ... .&? N # ~N,M o 0 e 

( COOPMB N=cHvvv-NMe . F 2 
107c 

15 (1) Cmpound 3c (19.1 g, 25 mmol) and compound 71 (14.4 g, 1.2eq) of Reference 

Example 31 were dissolved in DMF 40 ml and the mixture was stirred at room 

temperature for 2.5 hr. The reaction mixture was poured into 5% brine, then 

the precipitate was filtered, dried, and washed with AcOEt to give compound 

107c (27.4 g, yield 96%). 

20 1H-NMR(DMSO-d6) o :l.32(9H,S), 1.51(9H,S), 2.71(3H,S), 2.89(3H,S), 

94 



~·· ·"-:-"l'>'.._ 

3.10(3H,S), 3.72(3H,S), 3. 76(3H,S), 4.02(2H,m), 5.10(1H,d,J=4.8Hz), 

5.20( 4H,m), 5.82 (2H, d,J =54. 6Hz), 5. 96(1H, dd,J =8. lH z, 4.8Hz), 

6.87(2H,q,J=8.4Hz), 6.95(2H,d,J=8.7Hz), 7.00(2H,d,J=8.4Hz), 

7.38(2H,d,J=8.7Hz), 7.22(11-I,m), 7.78(1H,m), 8.16(11-I,m), 8.43(1H,m) 

5 IR(CHCla)cm-1:1775, 1720,1695,1640,1555,1520 

(2) A solution of compound 107c (9.99 g, 8.2 mmol) in AcOH 18 ml was added to 

62% H2S04 42 ml under keeping the reaction temperature at 5°C. After 

stirring at 5°C for 1 hr, the reaction mixture was poured into i-PrOH, then 

the precipitate was filtered and dried under reduced pressure. The obtained 

10 precipitate was purified with HP-20 and crystallized from dil. H2S04 to give 

compound 108c (1.90 g, yield 27%) as 1 sulfate · 8-hydrate crystals. 

tH-NMR(D20) o :2.42(2H,m), 2.73(3H,S), 3.17(2H,t,J=7.6Hz), 

3.30, 3.64(2H,ABq,J =18. 3Hz), 4.62(2H, t,J=7.4Hz), 5.25(1H, d,J=4.8Hz), 

5. 70,5.91(2H,ABq,J=13.0Hz), 5.82(2H,d,J=54.6Hz), 5.86(4.8Hz), 

15 7.87(1H,dd,J=8.2Hz,6.4Hz), 8.80(1H, d,J =8.2Hz), 8.83(1H,d,J=6.4Hz), 

8.88(1H,S) 

IR(Nujol) o :1774,1720,1679,1631,1577,1529,1495,1463, 1417 

Elementary Analysis as C2sH25N1o05S2F · 1.0 H2S04 • 8.2 H20 (calculated 

water content: 17.02%) 

20 calc. :C,32.48; H,5.14; N,16.47; S,11.31; F,2.23 

found: C,32.57; H,5.00; N,16.49; S,11.31; F,2.22 

(3) An aqueous solution (45 ml) of the 8-hydrate crystal (31. 7 g) obtained above 

(2) was subjected to HP·20 chromato with 0.00lN HCl aq., and the eluted 

solution was mixed with poly(4-vinylpyridine) resin to adjust the pH to 4, 

25 then which was filtered. The filtrate was concentrated under reduced 

pressure up tolOO g, which was stirred under ice-cooling, then 2N H2S04 

was added thereto so as to adjust the pH to 1.5, whereby crystals were 

precipitated. After allowing to stand over night, the crystal was filtered, 

washed with cooled H20 and cooled H20-EtOH successively, and dried 

30 under reduced pressure to give 1 sulfate · 7-hydrate crystal of compound 108c 
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14 g. 

Water content (KF: 15.43% Cale.: 15.21 %) 

The diffraction pattern of the 7-hyclrate crystal is shown in Table A. 

(Table A) 

28 I 28 I 
8.02 162 22.20 250 
9.62 178 24.20 268 

11.58 290 24.68 170 
18.82 288 25.12 360 
14.26 242 26.26 475 
15.84 572 27.56 318 
19.40 338 28.68 302 
20.22 215 29.90 555 
20.40 222 38.40 388 
21.20 272 

5 2 8 =diffraction angle (unit: degree) , I =intensity 

(measuring condition) Tube:Cu; Voltage:40KV; Current:40mA; 

Scanning :3.0 ° /min; Step:0.02 ° ; Sampling angle:5 ° ;Termination 

angle:40° 

The above 1 sulfate· 7 hydrate crystal, i.e., compound 108c-2, has an 

10 inclination to become stable as 4- to 5-hydrate (calculated water content: 

9.30-11.36% ) upon dehydratfon. The crystals of 4- to 7-hydrate are 

deemed to show main peaks of the same diffraction pattern (28) as above, 

provided that the intensity (I) may be varied depending on the water content. 

The storage stability of vial preparations containing each crystal was examined to 

15 result in the order of stability: 4- to 5-hydrate > 7-hydrate > 8-hydrate. 

Example 30 
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72 3c--•-

108c ( 

1) Compound 3c (19.1 g, 25 mmol) of Reference Example 32 and compound 72 

(13.2 g, leq) were dissolved in DMF 40 ml and the mixture was stirred at room 

temperature for 17 hr. The reaction mixture was poured into 

5 diisopropylether, then the precipitated oily product was separated and dried 

under reduced pressure to give compound 109c (34.4 g, yield 100%). 

1H-NMR(DMSO-d6) 6 :1.38(18H,S), 1.51(9H,S), 2.78(3H,S), 2.95(3H,S), 

3.08(3H,S), 3.76(3H,S), 5.21(5H,m), 5.82(2H,d,J=55.6Hz), 5.95(1H,m), 

6.95(2H,d,J=8Hz), 7.38(2H,d,J=8Hz), 7.73(1H,m), 8.24(1H,m), 8.49(1H,m) 

10 IR(CHCla)cm ·1:1775, 1720,1770,1640,1550, 1520, 1400 

15 

(2) The same procedure as that of Example 29(2), using compound 109c (9.7 g, 

8.2 mmol), AcOH 18 ml, and 62% H2S04 42ml, gave the above compound 108c 

(1.93 g, yield 28%). 

Example 31 

71 ... 

3C' 

108c 

PMB Boe 
I I 
N ..../"'-../ N, 

Me 

N=cavvv-NMe2 

llOc 

(1) Compound 3c' (25.6 g, 38.7 mmol) and compound 71 (22.3 g, 1.2eq) of 

Reference Example 31 were dissolved in dimethylacetoamide 50ml and the 
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mixture was stirred at room temperature for 3.5 hr. The reaction mixture 

was poured into t-butyl acetate and the precipitate was filtered to give 

compound llOc (51.1 g, yield 100%). 

1H-NMR(DMSO-cl6) o :1.32(9H,S), 1.56(2H,m), 2.70(3H,S), 2.79(3H,S), 

5 3.10(3H,S), 3.72(3H,S), 3.76(3H,S), 4.00(2H,m), 5.08(1H,d,J=4.7Hz), 

5.21(5H,m), 5.60(3H,m), 5.91(3H,m), 6.96(5H,m), 7.20(1H,m), 

7.37(4H,d,J=8. 7Hz), 7. 78(1H,m), 8.18(2H,m), 9. 79(1H,d,J=8.3Hz) 

IR(CH Ch)cm-1: 1785, 1720,1685, 1640, 1620, l 520, 1400 

(2) The same procedure as carried out in compound llOc (4.58 g, 4.1 mmol), 

10 AcOH 9 ml and 62% H2S04 21ml, gave compound 108c (1. 70 g, yield 49%). 

Example 32 

108c 

(1) Compound 3c' (18.15 g, 27.4 mmol) and compound 72 (13.1 g, l.leq) of 

Reference Example 32 were dissolved in dimethylacetamide 40 ml and the 

15 mixture was stirred at room temperature for 17 hr. The reaction mixture 

was poured in 5% brine and the precipitate was filtered to give compound Ille 

(30.8 g, yield 100%). 

1H-NMR(DMSO-d6) o :1.39(18H,S), 1.69(2H,m), 2.79(3H,S), 9.25(3H,S), 

3.08(3H,S), 3.76(3H,S), 5.24(5H,m), 5.77(2H,d,J=55.5Hz), 5.91(2H,m), 

20 6.95(2H,d,J=8.6Hz), 7.38(2H,d,J=8.6Hz), 7.74(1H,S), 8.22(2H,m), 8.50(IH,m) 

IR(CH Cls)cm -1: 1790, l 695, 1645, 1520, 1400 

(2) The same procedure as that of Example 29(2), using compound 11 lc (9.00 g, 

8.2 mmol), AcOH 18 ml, and 62% H2SQ4 42 ml, gave the above compound 108c 

(3.70 g, yield 53%). 
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Example 3 3 

3c' + 73 

l08c 

(1) To a solution of compound 73 (502 mg, lmmol) of Reference Example 33 in 

dimethylacetamide 1.2 ml, was added a solution of compound 3c' (662 mg, leq) 

5 in dimethylacetamide L2 ml and the mixture was stirred at room temperature 

for 8 hr. The reaction mixture was poured in 5% brine, then the precipitate 

was fiitered and dried to give compound 112c (1.11 g, yield 95%). 

1H-NMR(DMSO-d6) o :l.28(9H,S), 2.70(3H,S), 2.90(3H,S), 3.05(3H,S), 

S.76(3H,S), 5.15(1H,d,J=4.8Hz), .5.20(3H,m), 5.57(3H,m), 5.78(2H,d,J=55.2Hz), 

10 5.92(1H,dd,J=8.4Hz,4.8Hz), 6.94(2H,cl,J=8.4Hz), 7.20 ..... 7.39(13H,m), 

7. 70(1H,m), 8.23(2H,m), 8.43(1H,S) 

IR(CHCia)cm·l:l 780, 1675, 1635, 1605, 1510 

(2) The same procedure as carried out in Example29(2), using compound 112c 

(2.63 g, 2.25 mmol), AcOH 5.2 ml, and 62% H2S04 16g, gave the above 

15 compound 108c (0.96 g, yield 50%). 

Example 34 

A variety of compound (I) was further synthesized according to the above 

general method (2). The structure of compound (I) and the aforementioned 

synthesis methods A to F of compound (IV), a material for the 3-side chain, are 

20 shown in Table 1, with the NMR, IR, and Elemen,tary Analysis in Tables 2 to 4. 
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(Table 1-1) 

Compound (I) Rl=amino R3=H (providedR3=Meincompouncl 246b) 

No. x R2 R4 R5 Method of 3-
side chain 

211b N Et (s) CH2CH*(NHJMe H c 

211c N CH$ (s) CH2CH*(NHJMe H c 

212c N CH$ (CHJ3N(lVIe)C02tBu H E 

213h N Et CH2C(lVIe)2NH2 H B 

214b N Et (CHJ2NHMe H c 

214c N CH2F (CHJJIBMe H c 

215d N 
CH2 (CHJsNH(CHJ2 H E 

-CH$ -OS03H 

216d N 
CH2 (CHJsNfl(CHJ20H H E 

-CH2F 

216b CH Et (CHJ3NH(CHJ20H H E 

216g N H (CHJ3NH(CHJ20H H E 

220b N Et H Me D 

221b N Et (CHJ~ Me c 

221c N CH$ (CHJsNfl2 Me c 

221d N 
CH2 · (CHJ3NH2 Me c 

-CH$ 

221a N Me (CHJ3~ Me c 

222b N Et (CHJ3NHMe Me c 

222c N CH$ (CHJ3NHMe Me c 

223c N CH2F 
(CHJ3NH Me c 
-(CHJ20H 

224b N Et (CHJ2NHMe Me A 

224c N CH2F (CHJ2NHMe Me c 
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c .. 

(Table 1-2) 

No. x R2 R4 R5 Method of 3-
side chain 

225c N CH~ (CHJ3NH2 Et c 

226b N Et (CHJ3NH.M:e Et c 

226c N CH2F (CHJ3NHM:e Et c 

·221c N CH2F (CHJ3NHMe CFs c 

231b N Et H OH D 

232b N Et H NH2 c 

233b N Et H .(CHJsNH2 D 

234b N· Et Me (CHJ3NH2 E 

234c N CH2F Me (CHJ3Nli:a E 

240b N Et (CHJ20H H A 

240c N c~ (CHJ20H H A 

241b N Et CHF2 H A 

241c N C~F CHF2 H A 

241g N H CHF2 H A 

242b N Et C~CH=CH2 H A 

242c N CH~ C~CH=CH2 H A 

243b N Et CH20Me H A 

244b N Et (CHJ3Cl H A 
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(Table 1- 3) 

No. x R2 R4 R5- Method of 3-
side chain 

245b N Et -(CH2)3NH-<] H E 

246b*1 N Et Me H c 

250b N Et QNH H A 

250c N CH2F 'ck H A 

251b N Et 3?, H. A 
Hl 

252b N Et 9 H E 
CH=NH 

253b N Et 9 H E 
C(Me)=NH 

254b N Et 9 H E 
Me 

255c N C~F -R4-R5- = -(CHJ3-N(lV[e)- F 

(*1) R3 is p-Me for N+. 
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(Table 2-1) 

No. 1 H-NMR (D20) 5: 
1.31 (3H, d, J = 7.2 Hz), 1.45 (SH, d, J = 6.6 Hz), 3.32 and 3.63 (2H, ABq, J = 18Hz). 4.07 (lH, q like, J 

2 llb I= 6.6 Hz), 4.36 (2H, q, J = 7.2Hz), 4.8 (2H, m), 5.22 (lH, d, J = 4.5 Hz), 5.63 and 5.93 (2H, ABq, J = 
14.7Hz), 5.86(1H, d, J = 4.5Hz),7.93 (UI, dd, J = 6.6, 7.5Hz), 8.84 (HI, d, J = 7.5Hz), 8.88 (lH, d, J = 

............ -........ -............ 1 ... .!?..: .. ~.!!.~J.1 ..... ~.: .. ~.g ... Jl .. !1...1 .... ~.: ............................................................... _ ..................................................... ____ ..... _ .............. ~ ................................. ~ ....................................................... ,_ ...... --............................................... -
1. 44 (3H, d, J = 6.6 Hz), 3.29 and 3.64 (2H, ABq, J = 18Hz), 4.06 (lH, q like, J = 6.6 Hz), 4.36 (2H, q, J 

21lc I= 7.2Hz), 4.8 (2H, m), 5.23 (HI, d, J = 4.8 Hz), 5.63 and 5.92 (2H, ABq, J = 14.7Hz), 5.82(2H, J = 54.3Hz), 
5.86(1H, d, J = 4.8Hz), 7.91 (IH, dd, J = 6.6, 8.4Hz), 8.83 (lH, d, J = 8.4Hz), 8.89 (IH, d, J = 6.6Hz), ..... -............. -... -.. -................ -................................................... -......................... _ ....................................................................................................................... --.. -·--·-·-·----......................................................................................................................................................... .. [D6-DMSO]: 1.34 (9H, hrs), 2.07·2.16 (2H, t·like), 2.79 (3H, s), 2.96 and 3.55 (2H, ABq, J = 18Hz), 3.24 

212c I (2H, t, J = 6.9Hz), 4.46 (2H, t, J = 6.6Hz), 5.04 (lH, d, J = 5.lHz), 5.63-5.70 (3H, m), 5.71 (2H, d, J = 
55.5Hz), 7.96 (IH, t·like), 8.18 (2H, s), 8.94 (lH, d, J = 8.lHz), 9.13 (lH, s), 9.65-9.70 (2H, m) . ........................................... , ... _ ....... -... ·-""''-........................................................................................................................... -................................................... -.......................................................................................... _,, ...... -............... -................................... __ ,"" ......... ___ ............................ . 
1.31 (3H, d, J = 7.2 Hz), 1.51 (6H, s), 3.33 and 3.63 (2H, ABq, J = 17.7Hz),, 4.33 (2H, q, J = 7.2Hz), 

213b I 4.87-4.91 (>lH, m), 5.22 (lH, d, J = 4.8 Hz), 5.63 and 5.95 (2H, ABq, J = 14. 7Hz), 5.86(1H, d, J = 
4.8Hz),7.94 (HI, dd, J = 6.6, 8.4Hz), 8.84 (lH, d, J = 8.4Hz), 8.89 (1H1 d, J = 6.6Hz), 8.91 (lH, s) . ............................................. i~·a·o ... ('s·1c .. <c .... s~ .... 0 .. :·if"H:-;>·: .... ~r .. ;7's .... ('s·!'.1;· .. 8y; .. 3·:·~r1-i:n·cr .. s·: .. ss .... C'2iI:·-A:i1·Ci: ... s .. ;;;; .... is·1f;')~·-3·~12· .. ··c:2":1r: .. ·t:·; .... ;r-~ .. ·cra· .. ·1.r;r ..... 4-:·3·3 ... 

214b I (2H, q,_J = 6.9Hz), 4.95 (2H, t, J = 6.3 Hz), 5.22 (lH, d, J = 4.8 Hz), 5.63 and 5.94 (2H, ABq, J = 14.7Hz), 
5.85 (lH, d, J = 4. 8Hz), 7. 93 (lH, dd, J = 6. 3, 8.4Hz), 8.85 (IH, d, J = 8.4Hz), 8. 90 (lH, d, J = 6. 3Hz), 8.94 

............................................. t!.!!.1. .... ~t: ............................................. __ ................ _ ............................................... - ............................................................................................................................................................................................................................... _, ___ ,. .... . 
2. 79 (3H, s), 3.29 and 3.63 (2H, ABq, J = 18Hz), 3. 71 (2H, t, J = 6. 3 Hz), 4.94 (2H, t, J = 6. 3 Hz), 5. 23 (lH, 

214c Id, J = 4.8 Hz), 5.63 and 5.92 (2H, ABq, J = 14.7Hz), 5.82 (2H, d, J = 54.61-Iz),5.85 (lH, d, J = 4.81-Iz), 7.9 
(lH, dd, J = 6.3, 8.4Hz), 8.83 (IH, d; J = 8.4Hz), 8.90 (lH, d, J = 6.3Hz), 8.93(1H, s) . ............................................ ~f·3·a:·2·:·4a .. ·c2'i:c .. ;r· .. s~fxs-.. ('21L .... i: ... J ... ~ .. sH:-;·)~ .... 3·:·2-!f .. ·;·~·~rs~a·s-('2·1f:· .. A:13·q:···:r~· .. 1·sil'~)'; .... ·3·~-,ii-·c2·1I ... t.:··:r~--5 ................................. ... 

215 d I Hz), 4.28 (2H, t, J = 4.8Hz), 4.49-4.85 (ca 6H, m), 5.23 (l.H, d, J = 4.8 Hz), 5.62 and 5.88 (2H, ABq, J 
15Hz),, 5.86 (lH, d, J = 4.8Hz), 7.89 (lH, dd, J = 6.3, 8.4Hz), 8.80 (lH, d, J = 8.4Hz), 8.86 (lH, d, J = 6 

...................................... 1 .. -H.!>...1 ... 8 ... §.1..i.!.!!.1. ... V. .. :. ...................................................................................................................................................................................................................................... --............... - .................................................. .. 
2.36-2.46 (2H, m), 3.18-3.24 (4H, m), 3.30 and 3.64 (2H, ABq, J = 18Hz), 3.82 (2H, t, J = 5. lHz), 4.48-4.f 

216d I (ca 6H, m), 5.24 (lH, d, J = 4.8 Hz), 5.63 and 5.89 (2H, ABq, J = 14.7Hz),, 5.86 (lH, d, J = 4.8Hz), 7.89 (11 
dd, J = 6.3, 8.lHz), 8.81 (lH, d, J = 8.lHz). 8.84 (lH, d, J = 6.3 Hz), 8.87 (lH,s) s). ··-•-OHOOO•OHHH•oOoH ... OIH-OMOlooH .. ltMMHtU--000HH-MO .. OOH0000000-00N .. O .... ffHMlllN0 .. 0IH .. H .. 00-14HIHONOO•OOo .. ,_ ..... _ .. , ... , .............. __ HffHIMfHhfHl•H>00IOH-.. 0 .. N0000 ... 000 .. Hft0¥ .. Y>• .. otlllltllH0ff001hH00000ffl00l000•IHO .. _._,, .. , ........... - ............................. ,._ ....... ,.., ... IHIHl4h .. 0.0oao-.. o••OOO ... NNOOH_ ... __ lllMH-.. HOM .. 0AOU0-0 1.30 (3H, t, J = 7.2Hz), 2.43-2.53 (2H, m), 3.24-3.29 (4H, m), 3.33 and 3.66 (2H, ABq, J = 18.3Hz), 3.88 

216b I (2H, t, J = 5. Uh), 4.29 (2H, q, J = 7.2Hz), 4.68 (2H, t, J = 7.2Hz), 5.26 (lH, d, J = 5. lHz), 5.67 and 5.92 
(2H, ABq, J = 14. 7 Hz),), 5.84 (lH, d, J == 5. lHz), 7.00 (lH, s). 792 (lH, dd, J = 6.6, 7.8Hz), 8.86 (lH, d, 

................... -...................... 1. .... :: .... 7 .. :.§.£L~r. .... ~.: .. ~.~-.. i..!!!.1.-4.1 .... i .. :: .... §..:.~.B.~>. .. 1 .... ~.~.~-§ __ (.!.I"!..! .... ~2.~ ............................................................... _____ .. _ ... _ ..................................... _._ ............. _ .................................. _._._ .. 
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(Table 2 - 2) 

No. 1HMNMR (D 20 ) o: 
2.38-2.49 (2H, m), 3.19-3.25 (4H, m), 3.31 and 3.64 (2H, ABq, J = 18Hz), 3.84 (2H, t, J = 5. lHz), 4.65 

216g I (2H, t, J = 7.2Hz), 5.25 (lH, d, J = 4.8Hz), 5.69 and 5.93 (2H, ABq, J = 14. 7 Hz),), 5.90 (HI, d, J = 4.8Hz), 
7.88 (lH, dd, J = 6.3, 8. lHz), 8.81 (lH, d, J = ~. lHz), 8.85 (lH, d, J = 6.3Hz), 8.89 (lH, s) . ...................... --.. ·c-:0a·: n M·s·oT:·· .. i~··1·a-·calf:···i-:·-;r.;;··1-:21I~r: .... 2·:·if2"'cs'Ii·;· .. ·~5':· .. ·3·~·0"2~~I···3·~·5·;i" .. dfii': .. ··:x1rQ'~ ... J-;-l"s .. 'fi~5';··-4~10-··<·21{···q: .... ;r;;;,-··;:(··2 .. 

220b I Hz), 5.10 (lH, d, J = 4.8Hz), 5.55 (2H, hrs), 5.76 (lH, dd, J' = 4.8, 8.4Hz), 7.52 (lH,dd, J = 6.6, 7.8Hz), 
........................................ ~ .. : .. !.Q .... rn.H.t ... ~2.A-~.~.?. .. ~ .... t!J!.1 ..... ~.1. ... !! ... .::_7..~~~..!2.J .. -~.: .. 7. .. §. ... .C! .. !!.1. ... !?..! ..... <!.1 ... .J =: .. §~ .. H!.~.1-... ~ .. :.!?...!. .. J.!.!L .... Q. .. 1....!L:~ ..... ~ .. : .. 1!!.:?i.L. .... t&:J.1.J.!g_,.J?..~2.: .. 

221b 

1. 30 (3H, t, J = 6. 9Hz), 2.23-2. 33 (2H, m), 2. 84 (3H, s), 3.15 (2H, t, J = 8. OHz), 3.24 and 3. 61 (2H, ABq, 
J = 18 Hz), 4.33 (2H, q, J = 6.9Hz), 4.47-4.60 (2H, m), 5.21 (lH, d, J = 5.1 Hz), 5.55 and 5. 77 (2H, ABq, 
J = 14.4Hz), 5.85 (IH, d, J = 5. lHz), 7. 77 (IH, dd, J = 6.2, 7.8 Hz), 8.62 (lH, d, J = 8.1 Hz), 8.68 (HI, d, 

.............................................. ~-=-2~ .. ~tJ.:t~2.: ................................................... _.,,_ .... _ ........ - ........................................................ -....... ~--·---....................................................................................... - ............................................ _. .............................................. .. 2.22-2.33 (2H, m), 2.83 (3H, s), 3.15 (2H, t, J = 8.0Hz), 3.26 and 3.63 (2H, ABq, J = 18Hz), 4.54 (2H, t, 
221c I J = 7.5Hz), 5.25 (lH, d, J = 4.8Hz), 5.60 and 5.75 (2H, ABq, J = 15Hz), 5.82 (2H, d, J = 54.3Hz), 5.88 ......................... -..................... o .. !~.!. .... ~.! .... ~ .... :: .... 1.: .. ~.H!)..1. ... 1.: .. 7..1 .... o .. !!., ..... Q..~.1. ... .!! ... ::: ... [: .. §.1. ... ~ .. :.1!!..~).J .... ~.: .. 2J .... O..H.1. .... !!J .... !l: .... :: .... §.: .. ~.!!.~J" .... §..~irn . ...<1.H..1 ..... 2:.1 .... ~ ... ::= ..... ~-= .. §.E~1: .... _ .......... _ 

2.22-2.33 (2H, m), 2.84 (3H, s), 3.15 (2H, t, J = 8.0Hz), 3.26 and 3.62 (2H, ABq, J = 18Hz), 4.45-4.87 (ca 
221d I 6H, m), 5.24 (lH, d, J = 4.8Hz), 5.59 and 5.79 (2H, ABq, J = 14.7Hz), 5.87 (lH, d, J = 4.8Hz), 7.77 (lH, 

..... -............................ ~ ... 4.~.1 .... J. ... .:: .... !1:.?..1 .... §.: 41:!.!).J ... §.: .. 2.~ .... L!..!!.1. .... ~.1. .... cl: ... :: .. §..~.1.!!~2.1 ..... ?.: .. 2.§. .... (1 .. f!.1 .. _c;L., .. !l..-=: .. Ji:..?..!!.~2.: .................... - .............. -......................................... _ ....... _ .......... _ ................... -
2. 22 -2. 33 (2H, m), 2.83 (3H, s), 3.14 (2H, t, J = 8.0Hz), 3.26 and 3.62 (2H, ABq, J = 17.7Hz), 4.05 (3H, 

221a l s), 4.54 (2H, t, J = 7.2Hz), 5.23 (lH, d, J = 4.8Hz), 5.55 and 5.77 (2H, ABq, J = 15 Hz), 5.85 (lH, d, J = 
... - ..... - ......................... 1.:.§. ... !!!)..1...1..: .. 7..1..L!.1.~i-. .!!.~ .. 1 .... !l. ... ::: ... ~.:.§.1. .... ~ .. :.4.g_~1i .. JL~._g_ ... n.!!z_J!1 .... !. ... :: ... .§.~-~.!! .. aj.J .... §.: .. ~-§ .. {.!!!.1. ... ~J .... !L':' .... §.: .. 2..!!~).~ ..... _ ....... _ ......... -............ _ ........... . 

222b 

1.30 (3H, t, J = 6.9Hz), 2.25·2.34 (2H, m), 2. 73 (3H, s), 2.84 (3H, s), 3.19 (2H, t, J = 8. IHz), 3.26 and 3.61 
(2H, ABq, J = 18Hz), 4.33 (2H, q, J = 6.9Hz), 4.50-4.58 (2H, m), 5.23 (IH, d, J = 4.8 Hz), 5.55 and 5.78 
(2H, ABq, J = 15.0Hz), 5.85 (lH, d, J = 4.8Hz), 7. 78 (lH, dd, J = 6.6, 8. lHz), 8.62 (lH, d, J = 8. lHz), 8.69 

............................................ J..!.!!.1. .... !!1. ... ~ .... :: .... 2.: .. 2 .. !:!.i?i.>. .. : ..................................................................... -... --............. _,_ ......... --................................... ,_ .. __ ,,_,,, .......................................................... __ ... _ .... ___ , ........... - .. _ .... , ..................... - ................. .. 
2.25-2.35 (2H, m), 2.73 (3H, s), 2.83 (3H, s), 3.18 (2H, t, J = 8.IHz), 3.24 and 3.61 (2H, ABq, J = 18Hz), 

222 c I 4.54 (2H, t, J. = 7. 5 Hz), 5.24 (lH, d, J = 4.8Hz), 5.55 and 5. 77 (2H, ABq, J = 14.4Hz), 5.86 (lH, d, J = 
4.8Hz), 5.82 (2H, d, J = 54.3Hz), 7.77 (lH, dd, J = 6.3,7.8Hz), 8.61 (lH, d, J = 7.8Hz), 8.69 (lH, d, J = 

.................................... :t"·"§..:.?..!"!.~).: .......................................... , ___ ........... -.................................. -............. - ........... _ ..... -........ - ............................. _ ... ,, ............ -............ _ ............... _.,,_.,,, .. _ ................... --........................... _, ....................................... . 2.27-2.37 (2H, m), 2.84 (3H, s), 3.14-3.25 (4H, m), 3.26 and 3.63 (2H, ABq, J = 17. 7Hz), 3.82 (2H, t, J 
223 c I 5.lHz), 4.51-4.62 (ca 2H, m), 5.24 (lH, d, J = 4.8 Hz), 5.54 and 5.77 (2H, ABq, J = 14.7Hz), 5.82 (lH, d, = 54.3Hz), 5.87 (lH, d, J = 4.8Hz), 7. 77 (lH, dd, J = 6.3, 8. lHz), 8.62 (lH, d, J = 8. lHz), 8.69 (lH, d, J 

............. _,,_ ... ,, ....... _ ....... ~.: .. 2 .... g .. ~2.:.-......... _.,,, .. ___ .,,,, .. ,,_ ............................ _,, __ ,,,_,,_,_, __ .,_,_, ...... -.................. _ .. ___ ,_,,, ___ ,_ .. ,, __ ,,,,_,,,, .......... _. ___ ,,_,_,,,_ .. _.,,,, ............................ _, ___ ,, ..... __ . __ .. _,,, .......... _.,._, __ .. _,,, .... _ .. _,,, .. 
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(Table 2 - 3) 'H·NMR (D,O) 6: 
No. I 

1.30 (3H, t, J=7.2 Hz), 2.79 (3H, s), 2.87 (3H, s), 3.27 and 3.61 (2H, ABq, J=18 Hz), 3.61 (2H, t, J=6.6 Hz), 4.33 
224b I (2H, q, J=7.2 Hz), 4.64-4.87 (2H, m), 5.22 (lH, d, J=4.8 Hz), 5.56 and 5.82 (2H, ABq, J=15 Hz), 5.85 (lH, d, 

J=4.8 Hz), 7.81 (lH, dd, J=6.6, 8.1 Hz), 8.66 (lH, d, J=8.1 Hz), 8.73 (lH, d, ]=6.6 Hz) 
........... -.-.......... _ .............. _ ... 2 .. : .. 7·9 .. -{3"H·:··;·5':-.. 2~·a .. 6 .... fa.H":··;)·:·-·3'~2·4-~·~<l"'3·:-a·2 .... c"2'8·; .. -A:.a·q·;· .. i;;1·a· .. ·8·~;·: .... 3 .. :·<ri·-c-2r:r;··i·: .. ·1·;·6~·3-i=i;): .. ·4··:1 .. i·:4··:s5-'(2.~l':-·;;;I .... 5: .. 2 .. 3'· 

224c I (lH, d, J=4.8 Hz), 5;5a and 5.81 (21-1, ABq, J=14.4 Hz), 5.82 (2H, d, J=54.6 Hz), 5.86 (lH, d, J=4.8 Hz), 7.80 
(lH, dd, J=6.6, 8.1 Hz), 8.65 (lH, d, J=8.1 Hz), 8. 74 (lH, d, J=6.6 Hz) 

............................................. c:f7·· .. cs·li·: .... t':·:r-·;;·7·:·2·1f~Y:-·r'2'~r:·2~-3·2 .... dfii; .... ~>~s .. ~TO':a~··l's .... <4"FI: ..... ~~;y:···3·: .. !fif .. ~~-cra·]·4·T2ir: .... x:s·~l":-·y·;;;; .... i'~i"I-i~Y: ... 4.:52' 
225c I -4.61 (2H, m), 5.24 (lH, d, J = 5. lHz), 5.58 and 5.82 (2H, ABq, J = 14. 7Hz), 5.82 (2H, d, J = 54.6Hz), 5.88 

................................... -....... (H!.1 .... 4.1 ..... ~ ... :: .... :!.: .. §.!!.~.1. .... 7.: .. 1.2.J.!.N..i..A.!!.1 .... ~ .... := ..... 2.:.2.1 ... .§ .. : .. .L!i~J..1. .. ..§.: .. 2 .. !.. .. tU:!.1 ..... g.~_!l ..... ::.~.§ .. :J.!!~.~~.!?..7 .... C.!.!i.d!.1 .... ~ ... ::: .... 2.~.§..!!.!J.: .................... _ 

226b 

1. 30 (3H, t, J = 7 .2Hz), 1.47 (31-1, t, J = 7. 5Hz), 2. 24-2. 36 (2H, m), 2. 73 (3H, s), 3.14 (2H, q, J = 7 .5Hz), 
3.18 (2H, ro), 3.35 and 3.64 (2H, ABq, J = 18 Hz), 4.33 (2H, q, J = 7.2Hz), 4.55 (2H, d, J = 8. lHz), 5.24 
(lH, d, J = 5.1 Hz), 5.62 and 5. 90 (2H, ABq, J = 14. 7Hz), 5.88 (lH, d, J = 5. lHz), 7. 77 (IH, dd, J = 6. 6, 

.............................................. §.: .. i!!.?.!1!. .... ~.:.!!.§ .. J.l.!!.r. ... §..!. .... ~.-= .... §..: .. 1 ... !!.!!:2.r. ..... ~.: ... ~.~ ..... (!.!! .. 1 .... Q.1 .... i! ... :: .... § .. :.§ .... !!.?.!1.: ................................................................................................................................ _ ............................................ .. 

226c 

1.47 (3H, t, J = 7.5Hz), 2.25-2.32 (2H, m), 2.73 (SH, s), 3.11·3.22 (4H, m), 3.30 and 3.63 (2H, ABq, J = 
18.3Hz), 4.54 (2H, t, J = 7.2 Hz), 5.24 (lH, d, J = 5. lHz), 5.58 and 5.86 (2H, ABq, J = 14. 7Hz), 5.86 (lH, 
d, J = 5.lHz), 5.82 (2H, d, J = 54.6Hz), 7.76 (lH, dd, J = 6.6 ,8.lHz), 8.61 (lH, d, J = 8.lHz), 8.68 (l.H, 

.......... _ ....................... , ..... Q.1 ..... ~ .... :: ..... ~_J?..H..!2.:. ........................................................................................................................................................................................................................................................................................ __ , ..................... _ ............................ .. 

227c 
( D6-DMSO]: 2.36 (center, 2H, m), 2.57 (3H, s), 3.13 (center, 2H, m), 3.17 and 3.59 (2H, ABq, J = 181-Iz), 
4.81 (center, 2H, m), 5. 09 (IH, d, J = 4.8Hz), 5. 51·5. 78 (3H, m), 5. 71 (2H, d, J = 53. lHz). 8. 05 (lH, d, J 
= 6.6Hz), 8.26 (2H, hrs), 9.33 (lH, d, J = 7.8Hz), 9.65-9.68 (2H,m). 

1.20 (3H, t, J = 7.2Hz), 2.97 and 3.52 (2H, ABq, J = 18.3 Hz), 4.12 (2H, q, J = 7.2 Hz), 5.15 (H, d, J = 
231b I 4.8Hz), 5.18 (2H, m), 5.81 (IH, dd, J = 4.8, 8.4Hz), 6.95 (lH, t, J = 7.2Hz), 7.26 (lH, d, J = 7.2Hz), 7.85 

(lH, d, J = 6.6Hz), 8.10 (2H, hrs), 9.57 (IH, d, J = 8.4Hz), 11.lO(IH, s). 
Offtt"OffOftHOll-0-Hoo_H_H, .. 0 ... •Ho•-•--HO-HO-OHHO---HHH-OtoMOol.OoHHIHR ... _HOHIHMHlfOOOoH1o•IOHOllooooo-.0100M-OMH_l_MttOOO•OOOWOOH-•lllOHoOOIOIOOO .. HIOHHHlf1HHHHIH ..... MH .... OHHloH ... H00000H"*llHHW• ......................... --.-.-•nooooo10H•ollll .. o----·-H-H--H-.. oo•o .. oHO..-o-oo .... 001 ........... _,HOO .. Mo ..... ooHOHO .. OH ..... H•o 

232b 

233b 

1.20 (3H, t, J = 7.2Hz), 3.32 and 3.47 (2H, ABq, J = 18 Hz), 4.13 (2H, q, J = 7.2 Hz), 5.13 (lH, d, J = 5.1 
Hz), 5.30 and 5.52 (2H, ABq, J == 15Hz), 5.87 (lH, dd, J = 5.1, 8.4Hz), 7.23 (lH, t, J = 7.5Hz), 7.80 (lH, 
d, J = 7.8Hz), 8.09 (lH, d, J = 6.6Hz), 8.14 (2H, s), 8.34 (2H, s). 9.56 (lH, d, J = 8.4Hz). 12.37(!H, br s) . 

....... - • ._,_,.,, .......... _ ..... _ffOOOOOOOHo-HOO-HOHHHOOHl-Oo-.o ...... O .. llN .. MOOHHffOIU>O•ot4-0 .. 0o ... o_H .. MHOOOOOHOIOHOo.-oo•on_l .. 16ffOOIAHHIOl .. -OHO_H ... N001HOllOH .. IO .. H001000H ........................ -·--·--04 ... MIOHIOHllHOO-OOO_O,.OM ... -NNH_M_Jl ... h-OA .. NooO-HNHOHOOO_O_ .. HOll40H-HH_H_O 

1.22 (3H, t, J = 7.2Hz), 2.19 (center, 2H, m), 2.86 (center, 2H, m), 3.16 and 3.30 (2H, ABq, J = 17 Hz), 
3.00·3.15 (3H, m), 4.13 (2H, q, J = 7.2 Hz). 5.00 (lH, d, J == 4.8 Hz), 5.36 (IH, J = 13.2Hz), 5.83 (lH, dd, 
J = 4.8, 8.4Hz), 6.17(1H, br m), 7.65 (lH, t, J = 7.2Hz), 8.15 (2H, s), 8.22 (2H, hrs), 8.54 (IH, d, J = 
8.4Hz), 8. 77 (lH, d, J = 5. 7Hz), 9.52 (lH d, J = S.4Hz). 
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(Table2-4) 

No. 

234b 

1H-NMR (D6·DMSO) 15; 

1.22 (SH, t, J::: 7.2Hz), 2.22 (center, 2H, m), 2.85 (center, 2H, m), 3.00 and 3.37 (2H, ABq, J = 17 Hz), 
3.00·3.16 (SH, m), 3.92 (3H, s), 4.15 (2H, q, J = 7.2 Hz), 4.89(1H, d, J = 5.1 Hz), 5.24 and 6.63 (2H, ABq, 
J = 14Hz), 5.83 (lH, dd, J = 5.1, 8.4Hz), 7.83 (11-I, dd, J = 6.3, 8.3Hz), 8.16 (2H, s), 8.50 (2H, br s), 8.32 
(lH, d, J = 8.3Hz), 8.98 (lH, d, J = 6.3Hz), 9.48 (!H d, J = 8.4Hz) . 

........ ___ uoooooo ___ Ooolooo•H .. MHONOOOHo•uooM .. OHO .. OOO .. O.lfOOOO-oooooHoHoOOOoooooHOMHOOO-OH .... H .. IHHNMOH..-oOHHO .. IO .. IOHOoolNoooo .. HO-tHHNH-HoH .. HH•H .. OHIOoo ... oo ... ooooHOHtO-HOllHON-OOOOOOOHOfOOOH101HoH000001t'"lll_ff .. HHH ... 000HoOooooo .. oo-HOHH-HO ... lhOH-oo-OOOH--OOH .. llllON--•HHHOllOOffooo--HO ..... OHH00hHHOo ... o_H ... HO 

234c 

2.21 (center, 2H, m), 2.86 (center, lH, m), 3.08 and 3.37 (2H, ABq, J = 17 Hz), 3.02-3.19 (3H, m), 3.93 
(SH, s). 4.94 (lH, d, J = 4.8Hz), 5.32 and 6.52 (21-I, ABq, J = 14Hz), 5. 76 (2H, d, J::: 54Hz), 5.85 (!H, m), 
7.85 (IH, dd, J = 6, 8. lHz), ), 8.25 (2H, s), 8.45 (2H, br s), 8.83 (lH, d, J .== 8. lHz), 8.98 (lH, d, J::: 6 
Hz), 9.71 (lH, d, J = 8.lHz) . 

...... -................................... "i .. :"i'if'('3Fi·;-·t:: .... s-·~···;r·2H:;3·:·-.. 3~·cff .. ·a;;:·a:·3~ .. rfs .... <2-iI; .... x1fq·~ .... J .... ;;:; .. ··i·1~·1'iizY: ..... s .. :"ffo-.. <·21r; .... i.: .... ~=r~--4·~5i:r:;s:··· .. 4~0"s··<21.f·· .. q·;···;r .. 

240b 
7.2Hz), 
4.55 (2H, m), 5.02 (lH, d, 5.lHz), 5.61 and 5.70 (2H, ABq, J = 13.5Hz), 5.69 (lH, dd, J::: 5.1, 8.4Hz 
7.91(1H, dd, J= 6.0, 8.lHz), 8.15 (2H, br s), 8.91(1H, d, J = 8.1 Hz), 9.05 (lH, s), 9.45 (IH, d, J = 8.4Hz: 

.......................................... ~.: .. 9 .. ! ... J.! .. !!.1 .... 9-.. 1 .. ~ ... :: ... .§.:..Q ... !:L~l.: .................................... -.. --........................................................................................................................................................ -................. -....................................... - ................................. . 

240c 

2.99 and 3.56 (2H, ABq, J = 17.4Hz), 3.82 (2H, t, J::: 4.5Hz), 4.55 (2H, t, J::: 4.5Hz), 5.04 (lH, d, 5.lHz: 
5.67 
(3H, m), 5. 71 (lH, d, J ::: 55.2Hz), 7. 94(1H, dd, J = 6. 0, 8. lHz), 8.20 (2H, br s), 8. 9 l(lH, d, J = 8.1 Hz 
9.05 

....................... ___ .......... il..~'!.1 .... §.l.1.... 9 ... !?.J!._Q .. ?..1 .... .Sl:1. .... ~ .. .= .... 2: .. QB..~11. .. Jl.:..§.~ .... (!.!! .. 1 ..... g.1. .... ~-=··.§ .. :1 .... !!~1.: ................................................................ --............................................................... __ .............................. .. 

241b 
[D 2 0 Addition]: 1.16 (3H, t, J = 7.2Hz), 3.12 and 3.50 (2H, ABq, J = 17. lHz), 4.10 (2H, q, J = 7.2Hz), 5.0 

(HI, d, 4.8Hz), 5.64 and 5. 76 (2H, ABq, J::: 14.4Hz), 5.69 (IH, d, J = 4.8Hz), 8.02 (lH, m), 8. lO(lH, d, 
= 59.1 Hz), 8.92 (lH, d, J = 7.8 Hz), 9.34 (lH, s), 9.50 (lH, d, J = 6.3Hz) . 

.................. - ............... [D ~(f"1Gi'd:i ti'~-~F""3-:I"i""a;(r3·:-5·1···(2'iI;'""Ai3"(i;""J'"';;:;·1·7-:-·7·H;r .... 5·:·02·(i"if'"'d:':"·j""~-.. 4-:-iff=i~);""5':"63""~~(i"5":·75·-r21T:-AI3°q;-· 
= 15Hz), 
5.69 (lH, d, J = 4.8Hz), 5. 71 (2H, d, J = 55.5Hz), 8.02 (lH, dd, J =6.3, 7.2Hz), 8.09 (lH, d, J::: 58.8 Hz: 241c 

............................ - ...... _§.~.~ .. g.J .. !.!.! . .1_Q._1 .... J. ... .:: ... .1.:..g .. Jt~.l.1. ... fLlbLL!B.J .... ~1.1. .... ~: ... Q .. Q .... t!B.1. ... f!.1 .... !! ... .:: .... §.: .. ~J!~2..: ........................ _______ .... _ ....... _._ .. _,_ ........................... --........................................... .. 

24lg 
[D 2 0 Addition]: 3.13 and 3.52 (2H, ABq, J = 18.3Hz), 5.03 (lH, d, J = 5. lHz) 5.67 and 5. 77 (2H, ABq, J 
= 13.5Hz), 5.71 (lH, d, J::: 5.lHz), 8.06 (lH, dd, J::: 6.1, 8.3 "'-JvV), 8.16 (lH, d, J = 58.5Hz), 8.96 (lH, 
d, J::: 8. 3 Hz), 9.40 (lH, s), 9.60 (lH, d, J = 6. lHz) . 

....................................... i ..... _ ... ,._ ... _ .. __ .................. _ .. _,,_ ...................................................................................... -."'--" __ ,,, ............... - ............................................ ____ .................... _,_, ___ ,, ___ .............................................. ,.. ....................... _ .. , ... ___ .,,. __ , __ ,.,., 

~ 
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(Table2-5) 

No. 

242b 

1H .. NMR (D6-DMSO) ~ : 

1.18 (SH, t, J = 7.2 Hz), 3.08 and 3.58 (2H, ABq, J = 17.7Hz), 4.11 (2H, q, J = 7.2 Hz), 5.02 (lH, d, 
4. 5Hz), 5.18 and 5.19 (2H, ABq, ,J = 14Hz), 5.29-5. 31 (lH, m), 5. 35 (lH, d, J = 1.2!-Iz), 5. 66-5. 70 (SH, m), 
6.03-6.19 (lH, m), 7.95 (lH, dd, J = 6.0, 8.4 Hz), 8.11 (2H, br s), 8.83 (lH, d, J = 7.8 Hz), 9.09 (lH, s), 

--··------·--·---····· .. ~.: .. '.!_1:_{.! .. tL . .l!.t ... ~ .... :: .... §..:.1 .. !!~2.J .... ~.: .. §.§ •.• (!!!J __ q...1. ... !! ... ::: .. !?..:.9..I'!.:?!1.: ............... _ ................. - ... - ........................................ -·-·--·-.. ·-··--· .. ··-··-............................ _ .. _. __ .. _ .... ___ ... . 3.02 and 3.54 (2H, ABq, J = l 7.4Hz), 5.04 (lH, d, 5. lHz), 5.14 and 5.19 (2H, ABq, J = 14Hz), 5.30 (lH, 
242c I d, J = 2.7Hz), 5.35 (lH, s), 5.67 (SH, m), 5.71 (2H, d, J = 55.8 Hz), 6.00-6.20 (lH, m), 7.95 (lH, dd-like), 

.,_ .................................... J~.:J .. ~ ... _(~.!! .. 1 .... ~ .. ?:'. ... §Ji .... ~ .. : .. ~.?. .... .<J.!!., .... g1& ... !L.=. .. .1.&JI~JJ ... ~.:-Q.~_H_H.1 __ ~2.1 •.• l!.: . .§.1 .... 0J:!.1 ..... !!.i .. A: ... :: .... §..: .. L!!.g:l1.Jt.: .. ~l..§. .... O.II, __ .Q..~ ... !!.. .. ::: ... !'? .. : .. 1!:~.~2.: .. 

243b 
1.18 (3H, ·t, J = 7.2 Hz), 3.07 and 3.53 (2H, ABq, J = 17.7Hz), 3.32 (SH, s), 4.10 (2H, q, J = 7.2 Hz), 5.02 
(lH, d, 5.lHz), 5.64-5.71 {SH, m), 5.85 (2H, s), 8."00 (lH, dd, J =6,3 8.lHz), 8.11(2H, br s), 8.92(1H, d, 
J = 8.lHz), 9.25 (lH, s), 9.45 (lH, d, J = 8.7 Hz), 9.70(1H, d, J = 6.3Hz). 
1.18 (3H, t, J = 7.2 Hz), 2.83-2.42 (2H, m), 3.00 and 3.52 (2H, ABq, J = 17.4Hz), 3.69 (2H, t, J = 6.6 Hz), 

244
b I 4.07 (2H, q, J = 7.2 Hz), 4.62 (2H, t, J = 7.2 Hz), 5.02 (lH, d, J = 4.8 Hz), 5.67-5. 70 (SH, m), 7.97 (II-I, dd, 

J = 6.6, 8.1 Hz), 8.12 (2H, hrs), 8.94 (IH, d, J = 8.1 Hz), 9.12 (lH, s), 9.45 (II-I, d, J = 9.0 Hz), 9.70 (11'1, 
d, J == 6.6 Hz) . ....... - ........................... c>": .. e·s .... di'IL .... a:·: .. ·y··;· .. aH'."ZS: .... o: .. 8s-·c2"II";· ... l>.r .... ss:···i'~·ia··('si:c·t':-·T;;;;-.. ·;r2 .... 1f~Y: .... 2.:·3·i-fo0'ii't"0";: .... 2.H":·m:y: .... 2.: .. ErcT1:tY;··-ffiy:·-3~-0'a· 
(2H, t, J = 7.2 Hz), 3.08 and 3.47 (2H, ABq, J = 16 Hz), 4.10 (2H, q, J = 7.2 Hz), 4.64 (2H, t, J = 7.2 Hz), 

245b I 5.04 (lH, d, J = 4.8 Hz), 5.56 and 5.74 (2H, ABq, J = 14.4 Hz),), 5.75 (IH, d, J = 4.8 Hz), 7.87 (IH, dd, 
J = 6.2, 8.1 Hz), 8.12 (2H, hrs), 9.00 (lH, d, J = 8.4 Hz), 9.16 (lH, s), 9.26 (IH, d, J = 6.2 Hz), 9.46 (lH, 

............ ___ .......... - ......... ~J ..... i ... .:= ~.:..! ... ..!!?.:J.: ....................................... _ ... __ , ______ , __ ,,, ___ .. ~----· .. ·-........................................................... ___ ,, __ ,, ___ ....................................... -............................................... -............................................... .. 
1.18 (3H, t, J = 7.2 Hz), 2.92 and 3.50 (2H, ABq, J = 18 Hz), 2.95 (3H, s), 4.10 (2H, q, J = 7.2 Hz), 4.21 

246b I (SH, s), 5.01 (lH, d, J = 4.8 Hz), 5.58 (2H, hrs), 5.67 (lH, dd, J = 4.8, 8.7 Hz), 7.71 (IH, d, J = 6.9 Hz), 
8.13 (2H, br s), 8.91 (11-1, s), 9.45 (lH, d, J = 6.9 Hz), 9.49 (lH, d, J = 8.7 Hz). 

fft ... fUl--•·-.. ••-•o•-'""'OHo-ooH""O ... HHOfH .. H---Ol ... OHHHoHH-..1•• ..... oo .. IOOOololOooo--lltOHMlt_H .... IO--OHloH ... oHOM .. OOOHOOOOOOOOOoOoolooo .. Hooo••oooHHO ... OHOO<HHOfft_H_IM-IHOO_H.....__,,,,,,,.,, .. , .................. ,._ .. _,,HMUnt""H-H--HMOOOHHU-oOMINOHoooo-•o-•oNHHH .. Ol .. UO--H .. _ _..,, .... _,, .. _,..,IOH-OHNHO .. O-

.i 

,\ 

1 



(Table2-6) 

No. 

250b 

1H-NMR (D 2 0 ) ~: 
[D6-DMSO]: LlS (3H, t, J = {2 Hz), 3.10 and 3.45 (2H, ABq, J = 17.7Hz), 4.11 (2H, q, J::: 7.2Hz), 
4.50-4.68 (4H, m), 5.07 (HI, d, J = 4.8Hz), 5.63 (lH, J = 13.5 Hz), 5.75 (lH, dcl, J = 4.8, 8.4Hz), 5.85- 5.89 
(2H, m), 8.01 (IH, dd, J = 6.3, 8.lHz), 8.15 (2H, s), 9.19 (lH, d, J = 8.lHz), 9.41 (lH, d, J = 6.3 Hz), 9.49 
(IH, d, J = 8.4 Hz), 9.56 (lH, s). -.......................................... 3': .. 0'9 .... a.n·a: .... ir~rn ..... ('21f; ..... A'if<i~···J· .. ;·· .. is'i=.rzs·:·-·4~·cs-iY~ .. 4·:·ss .... '('41·I':····D:iy: ..... if .. 0'4 .... Ur.C .... ,c .. ··:J .... ;;;;·· .. 5·:TazY~T5:-a6"('2'i-I: ..... cC"J··;;-53· .. lf~5:· 250c I 5. 62- 5.87 (4H, m), 7. 95 (lH, t-like), 8.18 (2H, s), 9.12 (lH, d, J = 8. lHz), 9. 30 (lH, d, J = 9 Hz), 9. 51 (lH, --....... --.................. §.1.1...L~ 8 Jl.1!1 ..... 9-~ ... .::...§..: .. !.J~-~-L.----·-----·--·--· .. ·--.. ·-·-·-·-.. ·-·····-·· .. ··-· ................................................................................. ____ ...... - .................................................................. -.......................... .. 

251b 
[D6-DMSO]: 1.17 (3H, t, J = 6.6Hz), 2.69 (center, 2H, m), 3.15 and 3.47 (2H, ABq, J = 18Hz), 3.47-3.81 
(4H, m), 4.10 (2H, q, J = 6.6Hz), 5.04 (lH, cl, J = 5.lHz), 5.31 and 5.88 (2H, ABq, J = 13.5Hz), 5.60( lH, 
m ), 5. 80 (IH, dd, J = 5.1, 8.4Hz), 7. 94 (lH, dd, J == 7 .2, 7. 5Hz), 8.12 (2H, s), 9.03-9.05 (2H, m), c9. 50 (lH, d, J = 8.4Hz), ...... . ........................................ 1 ......................................................................................................................................................................................................................................................................................................................................................................................................................... .. 

~ [65/35 mixture}_l.30 (3H, t, J = 7.2Hz), 2.67-2.98 (2H, m), 3.31 and 3.62 (2H, ABq, J = 18Hz), 3.83-3.90 252b 
(lH, m), 4.00-4.17 (lH, m), 4.26-4.38 (2H, m), 4.33 (2H, q, J = 7.2Hz), 5.22 (lH, d, J = 4.8Hz), 5.61 and 
5.93 (2H, ABq, J = 14.4Hz), 5.85 (lH, d, J = 4.8Hz), 7.91 (lH, dd, J = 6.3, 8.lHz), 8.13 and 8.15 (ca0.65H 
and 0. 35H, each s), 8.84 (lH, d, J = 8. lHz), 8.87 (lH, d, J = 6. 3 Hz), 8. 90 and 8. 95 (ca 0. 65H and 0. 35H, 
each s). ··---· .. --... ·--................. Iff5i~i'fr·m:I;;:t';;;·0y·i .. : .. s·o ... ("tHL···t·: ... s .. ;;; .. ·7·: .. 21I'~Y: .... 2·~·ir6· .. ·a~ .. d.-.. r·4cr·tr·i3"ifff .. a;;:·a .. · .. 1·: .. 3·g1c .. ;·a:·ch". s >.: .... 2~a·1·~·2':"9'8 .... C'~2"if: ... llif,'"'iL"3"5 .. 

253b 
and 3.66 (2H, ABq, J = 18Hz), 3.82-3.89 (lH, m), 3.99-4.08 (lH, m), 4.21-4.51 (2H, m), 4.32 (2H, q, J = 7.2Hz), 5.25 (IH, d, J = 4.8Hz), 5.62-5.74 (lH, m), 5.72 and 5.99 (2H, ABq, J = 14.7Hz), 5.87 (lH, d, J = 4. SI-Iz), 7. 92 (lH, dd, J = 6. 3, 8. lHz), 8. 86 (lH, d, J = 8. lHz), 8. 92 (lH, d, J = 6. 3 Hz), 8. 93 and 8. 95 
caO. 55H and 0.45H, each s) . .. -·--·-·-··-raoc 3 H ~J .. ~7.2-H: z );·-2:-, 4·:2·:s·:;r'('l'alliY: .. 3-: .. oT .. (c.en't'e:r·;····i1i;· .. m)7···~c·1·1· .. ·rn-1-i;·-·;5:·-·3~·3-i-·an:«r-~r·0:r·(2'If;· .. A:n«i~·-3· 254b = 17.7Hz), 3.35-4.25 (4H, m), 4.33 (2H, q, J = 7.2Hz), 5.22 (lH, d, J = 4.8Hz), 5.61 and 5.94 (2H, ABq, J 

== 14.7Hz), 5.76 (center, IH, m), 5.85 {lH, d, J = 4.8Hz), 7.92 (lH, dd, J = 6.3, 8.lHz), 8.82 (lH, d, J = ...................... - .................. JL.! .. !!.~h. .. s. -~-~-~.!B..i .... 9-.. 1 . ..l... . .::...§~.!:!~ .. t~..:.Q.2. .... (!I!.1._.~.L ......... ~ ......... - ........ _ --·--.. ------~-.. --... - ...... ____ ............... . 
255c 

[D6-DMSO]: 2.20 (2H, hrs), 3.15 and 3.45 (2H, ABq, J = 17. 7Hz), 3.28 (3H, s), 3.56 ( 2H, br s), 4.10 ( 2H, 
br s), 5.05 (lH, d, J = 4.8Hz), 5.32 and 5.38 (2H, ABq, J = 14.4Hz), 5.74 (2H, d, J = 55.2 Hz), 5.73 (IH, dd, 
J = 4.8,8. lHz), 7.21 (1H, t, J = 6.9Hz), 7.90 (J.H, d, J = 7.5Hz), 8.22 (2H, hrs),, 8.61 (lH, d, J = 6Hz), 9.71 (lH, d, J = 8.1 Hz). 
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(Table 3 - 1) 

No. 

211 b 

IR (KBr) cm -t {Data in '' ( l" is of 4-ester of quaternary ammonium salt???) 

3406, 2979,1772, 1614, 1527, 1389, 1117, 1037. 619. 
(CHC1 3 : 3260, 3220, 1773, brl704. 1633, 1611, 1240, 1151, 1037. ) 

·-·--••Hl000040-0HHONOO•HO .. OOHO-OHOOHO+HOOHH0-01HONOtHH .. fHt-HMt-OH0HH-Hll--0MOH0000M0 ..... tHHOHNHHHMOU0000H-00HOH .. 0000 ... 0000 .. 0HH~0000H000000IOO-.. H0"HllH00HlffHffM0-100 .. H .. O ... OMIOIOHH00000HOH ... O ..... UH-OOOOHHOHMHOHN00HH010HIHHNlllHIHll00-otffl_O ... HOHHO ... IOO .. OoOHOOoO .. OHH ... HON-H--HOl .. OOOO 

3388, 1772, 1672, 1612, 1527, 1396, 1117, 619. 
(CHC1 3 : br 3218, 1771. br1713, 1634, 1611, 1243, 1154. ) 

2llc 

212c I 3405, 2975, 1780, 1675, 1616,, 1529, 1487, 1461, 1394, 1153, 1062, 991, 862, 760 . 

213b 3405, 1774, 1672, 1631, 1525, 1385, 1117, 1037, 611. 
(Nujol : 3213, 1788, br1713, 1633, 1612, 1248, 1157, 1038, .) 

214b 3398, 1772, 1668, 1610, 1527,1389, 1234, 1117, 1038, 619. 
(Nujol : 3210, 1788, 1716, 1686, 1635, 1612, 1247, 1174, 1155, 1038. ) 

214c 3425, 1772, 1672, 1612, 1525, 1394 ,1120, 1081, 619. 
(Nujol : 3210, 1788, 1716, 1686, 1635, 1612, 1247, 1174, 1155, 1038. ) 

215d I 3409, 1774, 1671, 1633, 1527, 1389, 1230, 1151, 1063, 1018, 759, 625, 581. 

216d 

216b 

3394, 1772, 1672, 1635, 1612, 1527, 1390, 1120, 1065, 619. 
(CHC1 3 : 3401, 3223, br1774, 1718, 1684, 1635, 1612, 1247, 1174, 1155, 1062. ) 
3374, 1776, 1664, br 1635, 1535, 1464, 1385, 1115, 1034, 758, 619. 

(CHC1 3 : 3406, 1792, 1722, 1681, 1635, 1612, 1228, 1155, 1037. ) 

216g I 3384, 1772, 1670, br 1612, 1527, .1464, 1389, 1066, 1018, 760. 

220b I 3423, 1756, 1666, 1647, 1603, 1539, 1458, 1396, 1038,762. 

221b 3408, 1770, 1668, 1616, 1525, 1463, 1398, 1119, 1037, 619. 
(Nujol: 3267, 3221, 1772, 1714, 1686, 1637, 1612, 1250, 1159, 1109, 1037. ) 

••11N111HH .... ., .... ,,. ....... , ... ,, ................ J1. ....... , ..... , .... ,, .. , ... , ... ,.,,, ..... ,...,,, .. ,,., .. ,,.,.,, .. ,, ..... ,u .. t• .. .,-• .. nH•OH•1wH1NMOoo .. o ....... _,.,, ........... ,,,,._,.., ... ,,,,,,,,,,,.,.. .. ...,,,,., ... ,.., ... , .. ___ , .. _ .... ,_,,.....,_,_,,_, ... ,,,,,,,,,,,..,,,_,,_, ...... ,,_, ....... - .......... _ ..... ,, .......... .__,,,, .. , ... , .... , .. , .............. ,_rw111ow .. - ......... _ 
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(Table3- 2) 

No. 

221c 

. IR (KBr) ·cm. -1 

Nujol : 3278, 3116, 3045, 1772, 1714, 1685, 1641, 1277, 1.2$4, 1090. 
(Nujol: 3267, 3217, 1770, 1712, 1691, 1637, 1614, 1250, 1174, 1157, 1120, 1005. ) 

221d I 3408, 3174, 3030, 1778, 1674, 1635, 1525, 1463, 1400, 1113, 1065, 619. 

221a 3409, 3035, 1772, 1670, 1616, 1463, 1398, 1118, 1039, 619. 
(CHC1 3 : 3406, 3213, 1770, 1713, 1637, 1612, 1247, 1174, 1155~ 1039. ) 

222b I 3413, 1774, 1672, 1635, 1525, 1464, 1398, 1117, 1039, 619. 

222c I 3406, 1774, 1674, 1616, 1527, 1463, 1398, 1119, 1083, 619. 

223c 

224b 

224c 

3406, 1774, 1673, 1614, 1527, 1463, 1400, 1117, 1082, 619. 
(Nujol: 3400,3214,1789,1714,1682,1614,1250,1155,860.] 

Nujol:3309, 1763, br1680, 1610, 1039. 
(Nujol: 3434, 3219, 1784, 1716, 1686, 1637, 1612, 1585, 1248, 1157, 1038.] 

Nujol:3310, 1768, 1672, 1603, 1057. 
(Nujol: 3433, 3201, 1768, 1732, 1712, 1689, 1639, 1614, 1248, 1155, 1120, 1001.) 

225c I 3400, 1774, 1676, 1616, ,1527, 1466, 1400, 1113, 1072, 617. 

226b 

226c 

3406, 3184, 2983, 1782, 1674, 1637, 1525, 1467, 1221, 1153, 1110, 1039, 617, 588. 
(Nujol: 3430, 3271, 3213, 1770, 1714, 1684, 1639, 1614, 1248, 1157, 1035,.) 

3409, 3030, 2810, 1776, 1676, 1635, 1616, ,1527, 1465, 1402, 1119, 1080, 619 
(Nujol: 3428, 3265, 3201, 1767, 1730, 1711, 1689, 1639, 1614, 1248, 1155, 1120, 1057.) 
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(Table 3 - 3) IR (KBr) cm-' . 
No. I 

227c I 3401, 1770, 1674, 1523, 1475, 1265, 1203, 1132, 721. 

231b I 3412, 1771, 1655, 1625, 1522, 1399, 1358, 1298, 1153, 1038, 758. 

232b I 3340, 3190, 1776, 1661,. 1567, 1524, 1490, 1402, 1311, 1217, 1162, 1035, 760. 

233b I 3398, 3171, 3023, 1772, 1670, br1613, 1526, 1461, 1401, 1356, 1037, 760. 

234b I 3398, 3034, 1767, 1670, 1614, 1525, 1475, 1394,1356, 1319, 1148, 1037, 758 . 

234c 3398, 3023, 1774, 1676, 1616, 1523, 1475, 1396, 1321, 1139, 1078, 1060, 991, 758. 

240b I 3399, 1774, 1670, br 1613, 1527, 1386, 1292, 1234, 1038, 759. 

240c I 3422, 1773, 1672, br 1614, 1525, 1389, 1292, 1235, 1069, 991, 760. 

241b I 3396, 1774, 1669, 1611, 1528,1458, 1411, 1320, 1083, 1038, 823. 

24lc I 3414, 1774, 1674, 1613, 1527, 1459, 1413, 1321, 1227, 1081, 823. 

241g I 3414, 1773, 1670, 1612, 1525, 1459, 1413, 1394, 1321, 1242 1078, 823. 

242b I 3400, 1775, 1670 br 1613, 1528, 1383, 1290, 1234, 1038, 783. 
••-H•H-H•IHH•-.. -•OOooOoOOOIOlooo_o_J_OHO .. _IHl_l_NOOMHOHH-•-10 ... 000101000000 .. ouoHHHO-•H-HHW-OU-OHM04Hl-.. MOOH .. oOIHNHO--•H--NO-oO-oo""o.-oHHO .. HOHIHO--OffoOlllO-OOH_O __ N_HH00000Ho-.o ........................ HN_ff .. _a_oH0_0_00100 ..... oo..,_o_HONl_O ... HhH_O_HooooHONHOo..,._o __ 
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(Table 3 - 4) !1 (Ri!l') Cll ~ 
No. I 

242c I 3386, 1776, 1674, br 1612, 1528, 1382, 1290, 1234, 1076, 784, 760, 

243b I 3400, 1776 1671, br 1614, 1527, 1389, 1296, 1231, 1104, 1038, 757. 

244b I 3396, 1774, 1672, br 1614, 1527, 1462, 1387, 1234, 1037, 760. 

245b I 3398, 1774, 1670, 1635, 1612, 1527, 1387, 1236, 1065, 756. 

246b 3398, 1764, 1680, br 1616, 1533, 1391, 1358, 1239, 1152, 1038, 631 • 

250b 3399, 1770, 1669 ,br 1611, 1525,1484, 1390, 1353, 1146, 1037, 759. 

250c I 3410, 1772, 1674, 1612, 1525, 1462, 1394, 1352, 1138, 1063, 987, 760. 

251b I 3412, 1777, 1677, 1636, 1528, 1463, 1406, 1202, 1132, 1039, 800, 722. 

252b I 3392, 1772, 1707, br 1670, 1606, 1525, 1462, 1389, 1348, 1036, 758. 

253b I 3383, 1772, 1672, br 1630, 1462, 1389, 1360, 1038, 758. 

254b I 3415, 1770, 1668, br 1610, 1527, 1462, 1392, 1354, 1038, 760. 

255c I 3400, 1770,1654,1616, 1595, 1524, 1417, 1321, 1144, 1084, 758. 
·-·-·•-•0 .. 0--NHH••-•H--•H• .. •Holoo-oHHHHH .. OHoo-oO .. HN--O-K-&oHOoOHHOOH .. o-oo .. _NHH .. ._._,, .................... ,_HHf-00-0HIHOHH-IHHO-oo .. ___ HOHHOIO ... OON .. loOooooOO ... Hooo ...... o ... oo--HHIH ... H_o .. HHHoo ... o_o,......,._,_,, .. ,,,,,,,,,,,_,H_OM<ffONOHO-IOAONO ... HOH_o ... 0-.0010.-00010000 .. oo-ooo-oo-ON-
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a'able4-1) 

No. Element.aiy Anallysis 
c 

Calculated val.tie . {°16) 

H N S F Cl c 
~asured value {°Ai) 

H N S F Cl 
I/ 

I 
21lb C23H26Nl.005S2 0.5H2S04 ·6H20 I 37.14 5.29 18.83 10.78 37.06 5.10 18.69 10.79 

.. HOOOHOOHIOOHHOHHOIW<IOHH .. •Ho oo•Hoo-oo ... -O .. H_l_OlllfOIMMHIHHOOHHOHOHOo-M0100HOH,..__,HO•HOOoOOl-OO-••-••-OHHOOO... OOIMHHhl ... llHIHOll-oo .. -•o .. 000001NOOOOoOOIOHOOIHoOooOOOIOIO ... DOHoHOHOO-IOYOAOllHftlllfOHf11f .. llNIHHINHHOl•-ooooooO._ ,....,.,,_,,00,,, .. , ..... llHIHIOMH .... OUOHHIWMHOHOIOOOOOOOOOOllllllolHO-oo-•OO .... HODIHl_f_H-OlllW.OHIOHHH .. HH 

211c C22H23N1005S2F0.5H2S04 ·5.5H20 35.77 4.78 18.96 10.85 2.57 35.63 4.66 18.97 11.08 2.45 

I 
I
\ 
I 

I 
~ 

0000 .. 110_,0MHMl_l_IO .. _llo 000-.-00-HHO-OOHMHHOllOl .. O--ono .. _...._.,,._ ... MOll-ltHHtlfflHl-OllOO ... OH ... _l_Hoo-Ofl .. NO•lollOllOIOH ... oooo .. 010HHH--IOtHl .... >llOlll-UNN• .... HHK.IOH10HOOKHoO_w-o .. on1 .. noooooOOHIOHOHooHOOH .... D•HDN ffffll-••HOWMH-HO•••••O•OOOHOll''°ll001 ..... H~<f1 .... lalll-Hl-... l•HH-.o•--•--•010•011•o•HOOOoloOHloOoo-•--

212c C28H33Nl0079S2F0.5H2S04 ·8H20 44.32 5.18 18.46 8.45 2.50 44.42 5.13 18.57 8.30 2.35 
00fOfHltOl-01M0_0 ___ ,,,_, .... IHOOOAO_,Oo•--•-OHIMM .. HHl_ .. _OMOOH .. l«oH ..... O_O,_l .. 10""''''''"'''''' ...... _,.,_,,, .......... WIHft00-0NflfHffMt1HffH ... HHM0-l .... OH•"'''''''''"''''""'""'"'''H'" .. 0"HOHIOIQ'011111H .. ffHH .. 10H0MU.IHH_,.OOOO•OO 000000H .. H0 .. 0000_0 .... 00-011H0ffHIH-•MOOHKHO"H"0"0000HHHOHNH .. oM00 .. 0"'IOHOO ___ .. , .......... - •• NOfMl0 

213b C24H2BN1005S21.0H2S04 ·4.5H20 36.97 5.04 17.96 12.34 36.84 4.85 18.10 12.51 
oHHoo"o-o"oo .. aooHooOooH-<OfOO .. O OOHHHOMHOHOMOOINIMH-HH"''"''-'''''"'"' ... '"''"''''''''"'"""'"''°"'"'"''"' .. 0001 .. MOMH-• .. l-•M o•HOHMMoHHHOH•oHooooooHooo•oo ...... ,.,., _ _._,_,, ................. HllHHIHHH .. HoOoOoOHooo•"•'''""'°'''"""''"'' .. ''"HHH HtMHOHH•l-ot-NO .. ,..,,_,., ... ,,,,,,.,.,,_,,, .................. _.MHHHHIOIO .. HHOo•o-..... - ......... ,, .. ,, .... ,, __ , ... ,co 

214b C23H26N1005S2·0.5H2S04 ·4H20 39.03 4.98 19.79 11.33 38.95 4.79 19.68 11.14 
,_.,,. .... ,,...,,_,, ........... ,,. .... ., HHMHH-""""''""-'""'',..""''''"''''"""'""''''"''""'"'".,'""" .. _""""'"-''" .... ,. .. .,.,,,. ... ., .. _, '"''"''"'"""''',..,_,,_,, .. .,., .... HO. .. Hnon110MHto1 ...... ,, .. ,,,,., .. .,.,,,.,,,,.,. ... ,,.,,,,,.,,,,..,_ .. , .. ,,.,. ......... 0NIHO..,,.•• "'""'-"'""'"""''''''"'"""'"'"-•-•OHHH .. H•••-"""' ... '""""'''''"'"''"-'''""""'"'"''"""'"'""'"'"'"H1 ... roooo 

214c C22H23N1005S2F·0.5rl2S04 ·5I-I20 3621 4.70 19.19 10.99 2.60 36.17 4.42 19.28 10.72 2.76 
"''"ll"'HOOO-OOHll-llHIO .. HHM '°"'°'""0•oo .. OOOOOooo•OOoOO•H•NOOOOOOO•"' .. Olltf0 .. 10MHIMHHM•IUftHH•HOOOH""'"'"' .. 0"HOOOOOOO .. OOo ..... oo-........................... 11 .. MIOIOUOllOON"•""''°"'"''°""""HOOO .... ooH .. HO"f°'""'"'"'"INHOHIOHHHllHHOooo .. oo .. ••O•O'"O'"O'"OO ,., ............. HHHllHHHOftOIHH"'"""""'"'"'"''°' .. "'"''"''"''"""'"Hn ...... _NOHHHHOOOOO_,.,.,,_,,. ...... .. 

215d C25H.29N1009S3F·0.3H2S04 ·5H20 35.40 4.71 16.51 12.48 2.24 35.60 4.71 16.48 12.36 2.37 ..... ,_ ........................................................................................................................................................................ -........................................................................... -.......................... -............................ -.............. -......................................... -....... --.................................................... .. ..... C25H29N1006S.2F· 
w Zl6d 0.7H.2.S04 ·2H.20·0.33iPrOH ......................................... __ .. ,_ .. - ... --......................................... -·-"'""""""''""'"-'""'''"''"'"....... .. ............................................................ _,_ ......................................................................... -......................................... _ .. _, ... -..... ._ ................................................................................ . 

216b C26H31N906S2 ·0.85H2S04 ·2.5H20 41.19 5.01 16.63 12.05 41.33 4.91 16.75 11.97 
oHOO ..... H-ONO--oo-HNHO HOoHH-OOH-.OOH-HOO .. •ooHOOHH""°''"'""""'°""'""llHlll•HHOOHHH .. _ooo""°''''"'"''°°'"'°' .. "'"'"'" ••-•OOHMIHHOIOll-HIOHOMIHHHHHOHNOOH•tl•llOIO•-o0•00" .. "'"'"l""lll .. ffffHHl .. IHIHllHHHHooo ........ _ ............ '"''°"'°'"_, ... _IO_OH•HOHHl ..... HOH_ ...... ,,,.,,,, ...... ,,.,,.,.,.,,_,,, .. ,.,,., .. ,..,_IOHIO-Hff_H_OOH-OHH-•• 

216g C23H26N1006S2· 1.8I-IQ ·4.2H20 37.13 4.90 18.83 8.62 8.58 37.00 4.93 1.9.11 8.59 8.52 ............................ - ...................... _ ....... -........ -............... --·-···-·-.............................. -... ..._ .... " ....................................... -................................. -...... -. ..... __ .... -.................... -........ ,,,_,. __ ....................................... _._ ........................ _____ .................. -............... __ .. _, ...... .. 

40.41 4.83 18.12 1120 2.46 40.36 4.70 18.05 11.47 2.50 

220b C21H21N905S2· 4H20 40.97 4.75 20.48 10.42 41.09 4.77 20.62 10.62 
-OHHHoo .. oooHM_o,_..0000,.,,_, 000 .. 0000nHHOHOotO-IOIO .. OH ... No-•"'l'"'"'HOOO .. OO .. HIOO•lllO"H""'""'"'"'""'-"''""'Hl ..... fHOHHllOO O .. H-OMHH .. ooa---•"'"'"00000HOOOlo ... oo ...................... ,_HMHllllOllHOIHONOH_ ...... _ .... , .... ,.,,,,,,,~., •• ,,.,,_ OOfflMHlltOl•O-UMHo.0_,o .. -oo..,_oHOHIOO"''""'"_,,__,.. .. , .... OHll-H•otHH_H .. oo•--"'-'"'•'HHOO .. Ooo .. o ... o-o 

22lb C24H28N1005S2·0.5H2804 ·5.5H20 38.50 5.38 18.71 10.71 38.29 5.18 18.78 10.77 _ ............ -................. _ ............. --.-.............................................. -........... , ... _.., .. _,_ .... ,_ .. _, ... __ ,, ............................... _ ... _ ....... -.............. ---............................................... -....... -............. -·--·-...................... -.................. -.................... _, ..................................... _,_,_ .. _ ..... .. 
221c C23H25N1005S2F 1.0H2S04 ·SH.20 32.62 5.12 16.54 11.36 2.24 32.72 4.93 16.58 11.51 2.22 

000000--H-.. t••llHHOHMl0000 ----OOOOOO•O .. •HHHHl _______ IMll .. _HIHH .... _HOO--OOHO•H0000 .. 0HO--M ... _NHO NINllHOIO--OIOOHOH-.. O-OOO,_., .......... M-00-HH ... HH .... HN-HOOIH0-01--0-0,_0IOllOOOOO•Ooo ..... _ ..... HW .. _MHMOH .. _Ofll>l .. 0K0 ... 00H•HH000 .. 00000010 .. 000 ____ HOHN•HO•OHHH-H00MOO_,OAH-OHOOl .... _H __ , 

22ld C24H27N1005S2F0.8I-I2S04 ·2H.20 39.33 4.46 19.11 1225 2.59 39.33 4.33 18.96 12.42 2.48 

221a l C23H26N100~; :;:}:04 ·42H20. I . 39::: ....... _ ... ~:~ ............ ~~~~~ .......... - .............. !.~~~~ ................... .t.. ..... ~~ .. ~ .. ~ ...... ~~~--...... ~:.:.~ ............................... ~~:.~ ................. _ ............. .,, .. ,.,,.:-OOHoH•-OHHO OOIOIHOHHl-•H-~"'''"'"'°'"'''"'_,,_..,.,..,, .. ~ .......... Hlll•INOllH"H_,.,,,,._.,.,,,,,,..,, .. ,.,,,.,., ... , ''"' onOH-

* FAB+. Mass 215d 9221: 1.M + 1]+729, 216d 9197: 1.M + 1]+649 



a'able4-2) 

No. Elementary An.allysis 
c 

Cahilat.ed value %) 

H N S F Cl c 
Measured value e'Ai) 

H N S F Cl 

222b C25H30Nl005S20.68H2S04 ·5.5FI20 38.47 5.47 17.95 11.01 3825 5.00 1821 11.01 
,_,_.,.,.,. .. , ....... nolHIOH"-• OOOHO ... HOllH>H ... IKIONllH-HHHHHH-HHOHHH-HHOUHIO.._OOHHOUOONNOIH"•HHH,...OM"'llHIOHNllHIHHtHIOHHo aooooN ..... 140IOOo• .. HOHO .. HO°'''"'"''""'"°'"""H>OHIOOH••w"•o"'•COIH"H•••Hoo"••toooooonlO_..MOOH ... HCO•"HftOH .. OMNHI ffOHMHHOllt--HH•l ... aM&oo-•M-•-••---•-"""'"''....,. ........ , • .,,.,,.,.,._ ___ ,.,, ...... _ .. _, ... ,._ 

222.c C24H27N1005S2F·0.5H2304 ·0.8H20 3822 5.03 18.57 10.63 2.52 38.27 4.80 18.73 10.54 2.56 
ooo_o,.010•0H••Oo400 .......... ,, .. ,_., .. c-oooooooooHooOooooooooo ..... oo .. oo-ooOOo•01• .. HO-•• .... WHllttHCIHNH ..... CH ... ff-Hlff-tMIMllllOH_IO .. ffl .. IN•tOHOO OIONl•OOOHH .. O ... _&o .. Ho•OH ___ ._.,.,_,.._, .. , ... , ......... , ........................ NO .. HOOIHHNOo0-00000&40 .. 00HOOH .. OOHOOoO- ""''°"'°''--HOOH ...... IHOCIO-llllHHHH-lllltHlt-lll .. llHl-HOHOt•INHH ..... INllOHIHHIHHHWOOO-•-OOOHH-

223c C25H29N1006S2F·0.7H2S04 ·7H20 35.60 5.31 16.61 1027 2.25 35.59 5.17 16.79 10.22 2.54 
, ..... ONHOHHHHOH-OHHHto .. Ho OOIOHOIHOllHllHHO-llSIOHOOIU. ... o•HNOH .... •OHHOM-Ho,_oHofo•oooooo•coooH"0"''''''''""'''"''"''''"''"''°''°"''"°''"''-'" H-oooooo .. 0•000010o .. ooo°'-'°""'"'""°"'._H_,U ..... HHHHHHOHOl"HOH--NOO_H_OHINMOM_O_HOOOHOH4 .... N-oo ................................. -,, ... , ... ,,,, ... ,, ... ,, .. ,HMHoMo .. 000-000_. .. ,,_.,.,..,,_ .. __ oo_,,ooo_._..... ............ . 

224b C24H2.8N1005S2·0.5H2S04·5.8H20 38.22 5.43 18.57 10.63 37.93 5.19 18.90 10.72 
HMoHIOOO .. _o_,HOHOOH...,HOoooo IH .. HH .. OHIOO••ooooooo1•"''°''""""'""'"'"""''°.'"'""-""_',__,,.,,, .......................................... HHOH•HOllOHIO• ONMHt ... HllMIHHIHffHHHHINo•oOMOHIONIOOHOHIN-OOH•MNoolHOOO_...._ .. .,,. .. _.,,.,_,_,._,.,,,, .................. , .. _.,_, oloo-0000140"'_,.l-•~-HIWH .. MO .... OllH .. HUHHO-•oHMIHOtoHHHOHOH01H ... 6ollM0"'-'°°'"""._""'_,&0HOOO 

224c C23.H2DN1005S2F·0.65H2S04·6.4H20 39.54 4.47 20.05 11.47 2.72 39.62 4.45 20.25 11.29 2.68 
.................................................. _, ___ , ........... "'"'""""""""'"'"-""'"""" .... _.. ....... - ............................................................................ - ........................................................ 0 ................... - ................ _ ................................... - ......... - .. -·--·--·-..................................................... - ...... _ ...... __ .............. _. 

225c C24H27N1005S2F·0.65H2S04·6.4H20 36.14 5.19 17.56 10.65 2.88 36.09 5.11 17.75 10.70 2.24 
-•010000000_.~,., .. ,_0HH"""''""' IHOHOHM-HHOtH--•HH ... H--•to•HNO .. HlwNHOHO .. & .. IHOH .. o•o ... O•OHHo .. o"O°'"''"'"'"""'"""""'°'"'""'"''° l•OOIHO•O•OO"M'°"""'"""'""""'""'"•ooOOOOoo.,HOOH0""""'"''°"""'°''"''°'°""-"'""'"""''"llHHHHNlllHINIHHOllOIO .. IOHo HOoH .. OoOH--•-•"" .. 000000100000001 .. 000000o .. OOOOOOOO ... O .. Hoooo .. oo•oo-ooooHO"OO ... O"H"'OO_O .. HHOOOH-.. OOIHH ... MOHOOMO 

226b C26H32N1005S21.4H2S04·6H20 35.73 5.40 16.02 12.47 35.43 5.11 16.11 12.55 
I-' _,, .......... -....................................................................................................................................... - ................ - .................... - ................................. - ..................................................................................... -....... . ................ --.--............................................ - ........................................................ .. 

~ ............. ~.~~ ............ _ .......... ~.~~~~~~~.~:~?.~.:~:.~?. .................... ~.?.:.~~ ............ ?.~.~.~ ............. ~?.~~ ......... !..~:~ ........... ~:~ ................................ ~~:~7. ............ ~.:~.?.-._.!Z~~-··-· .. !.~:?.~ ........... ~:~Q ....................... . 
2'Zlc C24H24Nl005S~~CF3C02H·0.8 HCJ.· 35.18 3.99 16.02 7.34 13.91 8.24 3522 3.64 15.83 7.34 14.07 3.33 

23lb C20H19N906S2··3.1H20 40.06 4.20 21.02 10.70 39.85 4.29 20.99 10.66 
-••--•-•-••-oo•-o••••••H••o H•111••o•010010••101 ... oonoooo""'"'''-'-'''""HHO•-•••-o••O•N•-l"HHOMO ... HOOOffHffHH--HllOfH .... llOllHHHUH-MH•H HOHHllNoh-MHIOHlllff'llOIHHl ... HooNoooooo ... oocoo--•-••-••""''''''''''''''''''HoHOIHHHH00000101 .. 0000No .... oo .. --.1•H•Hoooo HOOIHIOHHO-OH-HIHOHolo>HM .. HOIH-H-•Hooo..__ .. , .. _ .. ,,,, ... .,, .. , ... ,,,,,,, .. ,,,,,, .. _.,, .. , .. ,,,,,.. .. ,, .... , .... ,, .. 

232b C'20H20N1005S2·1.3HC1·3H20 37.18 4.26 21.68 9.93 7.13 37.46 4.37 21.30 9.62 6.85 
l-OIH-.. MNOHOH-00 .. 0-ooooo 000100000000000100000101000HoOoO ... H•-oOOo-0AoOooololoOOooo ... oOc .... ooN-OoHHOOOOAOOOOOOHO .. oo .. oooo•ooH ..... oooao_. ... _,, .... ,, ....... , OH-... ONH .. 1-HflOMl<llOl_l_H_HIM .. HHOHOIOOHO_H ........... .._ ....... ..,...,_, • ._ •• , .... ,, .. ,,,,,, .............. , • .._ •-••--o-..ooHo __ _.. ... ,_,., ....... _ .. HOHHO-·--IOOHHHHHHHM00•0 .. 0•••-··-·---•H.._.., .... _, 

233b C23H26Nl005S2·1.3HCl ·4.4H20 38.73 5.10 19.64 8.99 6.46 38.96 5.05 19.65 8.69 6.40 
.. _...._.HHHOHOMHHOH•-HO•O .. OOOHOOM••ooOooOnonoo ... -. .... - .... ·-·•-.. H•-•n .. HINMOO•-fff-11--HQNO .. OOU.OQ .. HH ... IHHHHOOOO-HNM-H O ..... WHHNOHHHHOnOHHU ... HoH_o .. 0000000-00000 _ _,,.,., ____ Hooo_. ................... ,., .. _, __ HHHHHooo-oooooooooMM- ffl•N-OMOW.HHHO_ ........ HOOllOHOO•HtHNHHHHHHoH-•H•-•-ooo-ooo._n.,,ooooHo,..,.._..,,,,_, .. HOo•HOOOHOOO"°'""°''° .. 

234b C24H28N1005S2·1.3HCJ. ·5.5H20 38.58 5.44 18.75 8.58 6.17 38.84 5.51 18.97 8.35 6.28 
, .. ,.__oHooo .. oHHO_ .... ..,., .. , --.. H•HOH--t-OOOMIHllH•HMMM<l ... IHIH-INOHHOO•lfflHOO ...... IHOO .. OHo"'''"l•H•OOHHH••oo•••OOHH .. HOHMoOO ....... ,, .. ,,,..,,.,,..,,., .. ., .... _ ... ,,_ .. ,, ......... __ >IO_OnH .. 0-HHIHtHl-fflHH .... HOWINIHHHHOM ..... l .. o- ""_'_°''""'-''''°'''''''"'''"''-*" .. "'-""''"'''' .... °""',_, ............... Hl4NNO-NOHIN .. lto-HOHHHONIOOo_o_ 

234c C23H25N1005S2F·l.5HCJ. ·4.8H20 37.04 4.88 18.78 8.60 2.55 7.13 37.31 4.93 18.79 8.43 2.16 7.ffi 
IHMHo .. ..-ONOOIHHHO-OHIH HIHHHIM-•oo-•oo-"""""''"'''"'""'"""'_."""'""''"''' .. '"''''"',_,,.,..,,, .. _..,.,HfflH-NHNNllHINIHloHHlllH°' H .. HHHIH•H•-MOHOH•H-000011oo100••1-•••-"•-"''"'._"''"''''"''''"'''"'"''-""""""""'"''"'"_,_.. .. .,_ .. .._ .. ,...,, ff'l'IHNO-Hlll ... fHHNl-HHHOMHl-MAHloH0--0000-••-• .... ,.._,,,,.,_,, ... , .. , .... .,.,., ____ '"'"'-'"-MIO• 

240b C22H23N906S2 ·3 H20 42.10 4.66 20.08 10.22 41.89 4.61 2020 10.26 
"""'"'""--"°''"''"''--"" ..... , .. ,,,,,_. .... _oo_ooooooo--olooo.__oH ... o-oooo .. 0011HHfH1fHHHIN•fftHO-NO .. l-Mlo-Hoo._00001 ... o ... 1HOOH• OOIOOIOHH•OHHOOHOO•O .. O•OIHH-loooo_oo...,.-oooMOooooo>ooH--0-"0HIHlt .. -M.,_l_.,.OHHNMtff ..... HINHHO-U.OO HU_ ... _,_,_,_. .... , .. ,,KHOHO ... H .. IHI0 .. .,,.,_ .... .._.,,_ ............ __ 1 .. HOOHOOHIOH .. IOO•H04110o"o 

240:: C21R.20N906S2F·3.3 H20 39.60 4.21 19.79 10.07 2.98 39.59 4.20 20.14 10.17. 2.82 .................. ,__.., ............................ -.............. -.......... _ .. _ ............................................... , __ ....................... --... ·-· --.............................................. -·-·-·--.......................................... ____ ......... - ................... - .. --............................................................ ._ .......................... _ ..... -....... _ .. _, ........ . 
24lb C21H19N90fiSm·2.6H20 40.21 3.89 20.12 1024 6.07 40.34 4.05 20.18 10.12 5.89 
241c C20H16N905S2F3 ·22 H20 38.55 3.30 20.22 10.29 9.15 38.51 3.53 20.50 9.98 9.34 

OHHMMoooo-... ooo_o ... _tMHt4tOtlfHHtOOt-HHo_o_IO .. MOMHH-•O ... H .. 00•110 .................... , ................ ,_,_,, ..................... , ................ ,,_ .... _ .... ooooAOHOOOH __ ., ...... NIHOHOffOOHQ .. NHON .... HHH-NOIHM--•-•0000HooMOl"'M"'"'' .. """'"""•0AooOOoOO•O•••-•oo--1-.oo01-0HIHtlS--HffllOHHU&H"'N4•-............ ,,,, ......... .__, __ ,HHOHtHHIONOl••O-H 

* 1SIMS 231b 9991: LM + 1y 546 
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(Table4-3) 

Calculated vallle (%) Measured value 
· No. I Element.my Anallysis I e>Ai) 

C H N S F Cl C H N S F Cl 
241g t Cl9H15N905S2F2·3H20 87.69 3.50 20.82 10.59 6.27 37.89 3.73 20.00 · 10.79 6.29 

•HotHHMllll•l-Httlffl-•MoHHHHH - ... ....,,,,,,, .. ,,,,,,,...,,, ... , .................. ._IHHtHO .. ffl .. H .... oOOHIOIO•oooooooo ... HO-•oHOHHOINl-WO .. O llHOHIHNIOHHOH""'"''•OoHoOoOOOHO .. IOoHIOHOOO--OHIOHIM_l_O .. N'OH .. 0--00N_o .. OOoooM .. OIOIOIOOOOooooooooooo-OoO_ ............... l-l-HMHl .... _ ......... ..-... 100110 .. 00IOOOllOHIHOOooooooo-• ... -H .. H .. _OHOH-IHllMH __ , __ .._,,,, ..... , .. ,, ... 

242b C23H23N905S2·3 H20 44.29 4.69 20.21 10.28 4423 4.74 20.34 10.01 .. -................... - ... ·--·... . .......................................... -........... ,_ ........ -·-·-···· ............................. -.................................................................................................. " .............. ._ .. ,.. ........................ ___ , ............................... - ..... _,, ............................. _ .. ____ ,_ ........................................... -............ _ ........... .. 
242.c C22H20N905S2F· l.5 H20 44.00 3.86 20.99 10.68 8.16 44.25 4.14 20.96 10.64 2.82' 
24.3b C22H23N906S2·3.2H20 41.86 4.69 19.97 10.16 41.78 4.59 20.14 10.06 ............................ -....................................................................... _,_,,_,,, .................................... _ ................................... -............................................................................ ,_." ................................................................. --.... -......... - ....................................................................................................... -.. . 
244b C23H24N905S2Q·4H20 40.74 4.76 18.59 9.46 5.28 40.90 4.85 18.34 9.88 5.00 ............................................................. -... ·"""""" ............................................... --........ '"' ... -........................................................................ -... -........................................................................................... _ ............. -...................................... ._ .... _ ...................... -... ".""""'"'"''" .......................................... ... 
245b C26H30N1005S2·12Ha ·5H20 41.06 5.46 18.42 8.43 5.59 41.11 5.47 18.47 8.28 5.79 _,,.._ .................. -..... .. ................... -......................................................................................................... '"""'"""'"'"""-"""''""""""'"""""'"""'""'"'''"'""''"""'""'"""'."""''""'"'"'""'"""'"""''"'' ..................................................................... -......................... -........................................... _ .. _,., ................... . 

~ 246b C22H28N905S2·4.6H20 4126 5.07 19.68 10.01 41.44 5.11 19.80 9.74 
~ ....................... _................. . ..................................................... _ ................................ ;.................................. .. .............................................. -.............................................................................................................................................................................. _ .. ,_._ ......................................... -.............. . 
(J1 250b C28H24N1005S2· 1.25H:Q ·4.5H20 38.84 4.85 19.69 9.02 6.23 39.08 4.77 19.84 8.67 6.15 ..................... ,_. .............................. _, .. ,_ ... -.... -............ _ .. _,,. ........................... _ ...... -........................... -.................................................. -..... ,_, .................................................................... -......................... -....... -....... -...................... -............... -.............................................. . 

25CX: 22H21N1005S2F· l.07HC1 ·5H20 36.82 4.50 19.52 8.94 2.65 5.29 36.82 4.36 19.52 8.66 2.60 5.00 
........................... - ............. _ --·····•-HUMIMOlllOOOn••·-·-·-· .............................. .._ ........... - ............................ ............................................ _ ... , ....... _ ..... - ...... , ... _ .. , ......................... _... ... _ ................. ,,. .................. _ • ..... - ......................................... ___ , ............ ou.oHOHHOIOO .. •HONMOOH .. ••-··-""'""'""' .. ''' ..... ,,.,_ ..... . 

25lb C24H26N1005.92· 1.55HC1 ·5.5H20 35.33 4.00 14.11 6.46 14.93 35.38 3.81 14.08 6.45 14.77 ......... _ .... _,. __ , __ .. f __ ........................... _, __ , ____ ... _ ............................... _ ............ ~ ....... -....................................................................... -... - .. _ ....... -..................................................... -.... -...................... -............................................................................................... .. 
252b C25H27Nll05.9~~6 CF3C02H ·5.5 39.54 5.07 20.29 8.44 5.60 39.70 5.05 20.17 8.05 5.67 

_._"''""'"'"'°'''""'-"''''"''''""'"' _,..,, ... _H_U_Hl_H ............ <no-n"'"'"''°''"'"'""""'"'°""'"•-tolOIOM-IMtoltOO-HHM190 -"''''°""'"""o"°'"'''""""'""'°"-""Hl_,H .. tttffHHl ... IH•Oo ........ ,.,;,_ ..... , .. , ............ ,.,_.,,,,,.,,.,,.._._ .. ,.. • ._, ... .,..-oM'°O .,.,,.,.,._ • ..--. • .._.. .. ,.,._ __ •••"4 ..... o .. ____ ff,_HNO•o ... ooooouo-.°"''"""''"--'"''-'"''"' 

253b C26H29NU05S2· 1.23Ha ·5.5H20 39.85 5.30 19.66 8.18 5.57 39.74 5.29 19.80 8.00 5.44 
'""'""''"' .. °'''"'''''''°'I0011onoooo- .......... OHOMMIOH<HIOHOHtff ... H-tolOMO .. HooHoo"'oOOOO< .... Hl .. OOOO"""'-''"''""'""'"'OQM""I""- OMMffMOHHO .... Ho-OOOO•ooH"OIOO .. Moooo.-.Ho-001 .. ooHM .... HHOHotO-OIMOllHIOOHH ............ _,. ..... ,,., ... , ..... ,_,,., ...... , .. _,_,_ OOO•OMO_H_Hto00 ... ff'"'"""'_'_'"''''""'"'°''''''"''"°'°'"''"'--"-M•NHHtOHH00 .. HHIH000H000000-"'"''°°'-'"" 

254b C25H28N1005S2·1.3HC1 ·5.5H20 39.55 5.35 18.45 8.45 6.07 39.61 5.25 18.43 8.22 6.10 

25fu C23H23N1005S2· 1.3HC1 ·5.5H20 38.62 4.62 19.58 9.41 2.66 2.97 I 38.73 4.38 19.17 9.17 2.38 2.92 

*lSIMS 252b9156: 1.M+l]+626, FAB+·Mass 255c204-9211: l.M+1]+603, [M+Na]+625. 
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"-,,.;-:;;;::= ... ··~----~· .· ... -.-,..__ 

Experiment 

The minimal inhibitory concentration (MIC) of compound (I) against 

various bacteria was determined by an agar dilution method. The result is 

shown in Table 5. As reference compounds, used were cefozopran 

5 hydrochloride (CZOP) described in JP(A) Kokai H03-47189, cefoselis sulfate 

(CFSL) described in JP(A) Kokai H07-196665 and W097/41128, compound A 

of which 3-side chain is a type of imidazo[4,5-c]pyridiniummethyl, and 

vancomycin. In the table, "Ex5-3" , for example, represents the end 

compound of the present invention obtained in Example 5-3, and the others 

10 are similarly expressed. 
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(Table 5) 

j MJC{ug1m1) Ex5-3 Ex6-2 Ex6-3 Ex4-1 Ex5-2 CZOP CFSL A VCM 

S.aureus SMITH 0.78 1.56 0.78 0.78 0.78 0.78 0.78 0.78 0.78 
S.aureus SR14 0.78 1.56 0.78 1.56 0.78 0.78 0.78 3.13 0.78 
S.aureus SR3626 3.13 3.13 6.25 3.13 3.13 50 25 25 3.13 

G(+) 
S.aureus SR3637 3.13 3.13 6.25 6.25 3.13 50 25 25 3.13 
S.pneumoniae Type 1 0.025 0.025 0.025 0.025 0.025 0.05 0.013 O.D125 0.39 
S.pneunoniae SR16675 0.78 0.78 0.78 0.39 0.78 0.78, 0.39 0.39 0.2 
S.mitis SR16376 0.2 0.1 0.2 0.1 0.2 0.2 NT 0.1 0.39 
Efaecalis SRt 004 100 50 50 50 50 25 )100 50 

Ecoli NIH JC-2 0.1 0.39 0.2 0.2 0.39 0.05 0.05 0.05 
E.coli SR5028 1.56 3.13 1.56 3.13 3.13 0.78 0.78 1.56 
P.Wlgaris CN--329 0.39 0.78 0.39 0.78 0.78 0.2 0.025 0.1 

G(-) Ecloaoae ATCC 13047 0.39 0.78 0.78 0.78 0.78 0.2 0.2 0.48 
E.cloaoae SR4321 12.5 25 12.5 25 25 6.25 12.5 12.5 
S.maroescens ATCC 13880 0.1 0.39 0.2 0.2 0.39 0.1 0.1 0.1 
P.aeruginosa SR24 1.56 1.56 3.13 0.78 0.78 0.78 3.13 0.78 
P.aeruginosae SR5393 6.25 6.25 6.25 3.13 3.13 1.56 6.25 3.13 

E050(~ 5.66 7~2 6.43 11.3 37.1 5.66 
mouse/S.a.ireus SR3637 

(Reference) 

OZOP-+- H:iN-('N 
~NH-r(~S ~ II _,;-N, A A+_~ 

N O .-NN' 
'oc~ coo· bi .HCI 

VCM--+- vancomycin 

CFSL~ 

The result shows that the present compound (I) possesses potent 

antibacterial activities against various bacteria including MRSA (e.g., S.aureus 

5 SR3626 and S.aureus SR3637) . 
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c. 

Preparation 1 

Compound 37c obtained in Example 6-3(2) is lyophilized to give an 

injection: 

Preparation 2 

5 Powder of compound 108c obtained in Example 29(2) is filled to give an 

injection. 

Industrial Applicability 

The compounds of the present invention are useful as antibacterial 

10 agents. The present invention further provides intermediates thereof. 
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Claims f llllll/ 1111/111111 11111111111 
* C L M S * 

l. A compound of the formula(I): 

s-x 0 
R1~ ~ )L~ 

N' Ii f-(~S © // kR3 
N j--N ... .o N}=:{ 
\ 2 0 -
OR 0 

COO N N-R4 

t.: 
Rs 

(I) 

5 wherein, 

X is N or CY and Y is H or halogen; 

R1 is amino or protected amino; 

R2 ~s hydrogen, optionally substituted lower alkyl or optionally substituted 

eyeloalkyl; 

10 R3 is hydrogen, hydroxy, halogen, optionally substituted lower alkyl, 

optionally substituted lower alkoxy, optionally i:;ubstituted lower alkylthio or 

optionally substituted amino; 

R4 is hydrogen, hydroxy, optionally substituted lower alkyl, optionally 

substituted lower alkenyl, optionally substituted lower alkoxy, optionally 

15 Substituted cycloalkyl, optionally substituted cycloalkyl(lower)alkyl or an 

optionally substituted N-containing heterocyclic group; 

R5 is hydrogen, amino, optionally substituted lower alkyl, optionally 

substituted lower alkoxy or optionally substituted lower alkylthio, or R4 and 

R5 taken together may form lower alkylene in which an optional hetero atom(s) 

20 in~rvene; and 

a wavy line means syn- or anti-isomerism or a mixture thereof, an ester, a 

pharmaceutically acceptable salt, a prodrug, or a solvate thereof. 

2. The compound described in Claim 1 wherein Xis N. 

3. The compound described in Claim 1 wherein R 1 is amino. 

25 4. The compound described in Claim 1 wherein R2 is hydrogen or optionally 
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substituted lower alkyl. 

5. The compound described in Claim 1 wherein R2 is lower alkyl optionally 

substituted with halogen. 

6. The compound described in Claim 1 wherein Rs is hydrogen. 

5 7. The compound describecl in Claim 1 wherein R4 is hydrogen, optionally 

substituted lower alkyl or an optionally substituted N-containing heterocyclic 

group. 

8. The compound described in Claim 7 wherein R4 is hydrogen, lower alkyl 

optionally substituted with amino, lower alkylamino or hydroxy(lower) 

10 alkylam:lno, or an optionally substituted 4- to 6-membered N-containing 

saturated heterocyclic group. 

9. The compound described in Claim 1 wherein R0 is hydrogen. 

10. The compound described in Claim 1 wherein the wavy line means syn-

isomerism. 

15 11. The compound described in Claim 1 wherein Xis N; R1 is amino; R2 is 

·hydrogen or optionally substituted lower alkyl; Rs is hydrogen; R4 is hydrogen, 

optionall;r substituted lower alkyl or an optionally substituted N-containing 

heterocyclic group; R5 is hydrogen; and the wavy line means syn-isomerism. 

12. The compound described in Claim 11 wherein Xis N; R1 is amino; R2 is 

20 . hydrogen or lower alkyl optionally substituted with halogen; R3 is hydrogen; 

R4 is hydrogen, lower alkyl optionally substituted with amino, lower 

alkylamino or hydroxy(lower)alkylamino, or an optionally substituted 4- to 6-

memhered N-containing saturated heterocyclic group; R0 is hydrogen; and the 

wavy line means syn-isomerism. 

25 13. The compound described in Claim 12 wherein Xis N; R1 is amino; R2 is 

hydrogen, -CH8, ··CH2F, -CH2CH8 or -CH2CH2F; R8 is hydrogen; R4 is hydrogen, 

-CHa, -CH2CHs, -(CH2)2CHs, -(CH2)sNH2, -(CH2)sNHCHs, -(CH2)sNH(CH2)20H, 

azetidinyl, pyrrolidinyl or piperidyl;· R5 is hydrogen; and the wavy line means 

syn-isomerism. 

30 14. The compound described in Claim 13 wherein Xis N; R1 is amino; R2 is 
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hydrogen, -CH2F or -CH2CH8; R8 is hydrogen; R4 is hydrogen, -(CH2)sNH2, • 

(CHJ8NHCH8 or -(CHvsNH(CH2) 20H; R6 is hydrogen; the wavy line means 

syn-isomerism. 

15. The compound described in Claim 14, a pharmaceutically acceptable salt 

5 or hydrate thereof wherein.Xis N; R1 is amino; R2 is -CH2F; R8 is hydrogen; R4 

is ~(CH~)sNHCH8; R5 is hydrogen; and the wavy line means syn-isomerism. 

16. Tb,e compound described in Claim 15 which is a sulfate or a hydrate 

thereof. 

17. The compound described in any one of Claims 1 to 16, which shows an 

10 antibacterial activity against Gram-positive bacteria ·including MRSA and 

Gram-negative bacteria. 

18. The compound described ill Claim 17 of which MI C50 value against MRSA 

is 50µg/m] or less. 

19. A method for preparing the compound described in any one of Claims 1 to 

15 18, which comprises reacting a compound of the formula(V): 

s-x 0 

R'~Y-~ S 
N { )=() R" 

OR20 ~ 
coo 

M 

wherein R6 is a leaving group and the other symbols are the same as defined 

above, an ester, or a salt thereof with a compound of the formula(IV): 

~,/.(R3 r'{ ,, 
M (IV) 

N'YN-R
4 

Rs 

20 wherein each symbol is the same as defined above, followed by optional 

deprotection. 

20. A compound of the formula(IV): 
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ff"""/.R3 
N~' ,,, 

H (IV) 

Nl':N-R
4 

Rs 

I lllllll llllll lllll lllll 111111-
* C L M S * 

wherein each symbol is the same as defined above. 

21. The compound described in Claim 20 wherein R8 is hydrogen; R4 is -

(CH2)sNR8 CH8 wherein Ra is Hor an amino-protecting group; and R5 is 

5 hydrogen, 

22. A pharmaceutical composition which contains the compound described 

in any one of Claims 1 to 18. 

23. A composition for use as an antibacterial agent which contains the 

compound described in any one of Claims 1 to 18. 

10 24. A method for preventing or treating bacterial infectious diseases, which 

comprises administering the compound described in any one of Claims 1 to 18. 

25. Use of the compound described in any one of Claims 1to18 for preparing 

a composition for use as an antibacterial agent. 

122 


