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. NOV!!:L] lf3·HYDROXYANDROSTA-4-l~NE-3-0NES 

5 Tl1e present invention relates to novel anti-inflammatory and antialiergic analogues of the 11 (3-

10 

hydroxyand:osta-4-ene-3-ones, represented as formula I and physiologically acceptable salt 

··thereof, h~ving insignificant or no noteworthy systemic effects at multiples· or efficacious dose, 

Formula I 

BACKGROUND OF THE INVENTION 

Z-R, 

,.o-co-R, 

Corticosteroids (or .glucocorticoids) having anti-inflammatory prope1ties are widely used for the 

15 treatinent of inflammatory conditions or disorders of skin, airways, eye, GI tract, joints, CNS etc, 

and several autoimmune disorders. Some of the inflammatory skin disorders where treatment 

with glucocorticoids is prescribed are eczema, psoriasis, . allergic d~11natitis, pniritis, · 

hypersensit.ivity. reactions etc. Inflammatory or allergic ·conditiohs of the airways for which 

glucocorticoids are used include disorders of nose, throaror lungs.such as rhinitis (including hay 

20 fever), nasal polyps, asthma (including allergen-induced asihmatic reaction), chronic obstructive 

pulnimiary disease, interstitial lung disease, fibrosis, etc. Glucocrticoid administration is also· 

used for inflammatory bowel disorders such as ulcerative· colitis and Crohn's diseases; and 

·inflammatory joint disorders such as rheumatoid arthritis which are autoimmune ·diseases. 

However, .administration of ·corticosteroids in general may cause, in addition to the desired 

25 phannacological effect, undesirable or advers~ side effects at sites distant from the target tissue, 

the so-called systemic effects. Some of the undesired systemic effects encountered include 
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widesp~ead immunosuppression, increased bone turnover, impaired growth, skin thinni11g,­

. diabetes, obesity, water retention, progesterone and estrogen related disorders. It 1s therefore 

desirable to have glucocorticoids which possess potent anti-inflammatory activity al the target 

tissue, with minimal or· preferably no systemic activity at therapeutic dos.es when used· for 

5 chronic treatment. 

Classical glucocorticoids are.described in -

• United States patent No. 4335121 (the '121 patent; Indian reference not available)----

(S)-fluoromethyl 6a,9a-difluoro-l l,B-liydroxy-16a-methyl-17 a-propionyloxy-3-

I 0 oxoandrosta-1,4-diene~ 17 ,B-carbothioate (Fluticasone) 

• United states patent No. 3007923. (the '923 patent; Indian reference. not available) -..,.-

16a-methyl-9a-fluoro-1,4-pregitadiene-11P, 17 a,21-triol-3,20-dione (Dexamethasone) . 
. . . - . . . ' 

• United states patent No 3929768 (the '768 patent; Indian reference not availabl~l. 

... exemplifies (I IP, 16a)-16, 17-[Butylidenebis(oxy)]-11,21-dihydroxypregna: I ,4~diene-

· 15 3,20-dione (Budesonide) 

• United states patent No 4472393 (the '393 patent; Indian reference not ·available) 

exemplifies (! !p,!6a)-9,21-Dichloro-17-[(2-furanylcarbonyl)oxy]-11-hydroxy-l 6-

methylpregna-l,4-diene-3,20-dione (Mometasone furoate) 

20 The above mentioned drugs ate potent glucocorticoids which are already in clinical use. 

However; at high multiples of efficacy·dose these drugs have the potential to cause systemic side 
,, . 

effects. 

PCT publication WO 99/01467 d~s,jrlbes therapeutically active steroidal compounds or salts or 

25 solvates having lactone group connected to .the cY.,!opentane ring of the steroid nucleus (as·given 

below). These compc>unds have beeri desdribed to have reduced potentiai for ·systemic activity 

due to the relative instabilify of the Iacione system in plasma. The compo!Jnds of the present 

invention do not possess a Iactone group connected to the cyclopentane ring. 
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0 

Our ;interest to develop compounds which act at the specific site of inflammation with 

insignificant or no noteworthy side effects has led us to the discovery of novel, safe I 1/3- -
' 

5 hydroxyandrnsta-4-ene-3-one compounds described in this invention. These compounds possess 

JO 

15 

useful anti-inflammatory activity whilst having insignificant or no noteworthy systemic effects at 

-multiples of efficacious dose. 

DESCRIPTiON OF THE INVENTiON 

The present invention provides l 1{3-hydroxyaridrosta:4-ene-3-one, compound of formula J; and 

physiologically acceptabie salt thereof, 

HO 

Formula I 

represents a single or double bond and 

represents Cl Or J3'COl1figuration. 
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wherein 

Z represents 0 or S; 

R, represents hydrogen or methyl which may be either in Cl or (3-configuration, or methyfone; 

R, and R.1 are the same or different and each independently represents hydrogen, halogen or a 

5 methyl group; 

R~ represe1its a group selected from (C1-C1n)-alkyl, (CrCn)-cycloalkyl, 

-O-(C1-Cw)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or 

substituted by one or more halogen, -OH, (C1-CJ)-alkyl, -O-(C1-CJ)-alkyl, (C1-C13)-cycloalkyl; 

wherein .the alkyl or cycloalkyl groups can optionally contain one or more unsaturations and/or 

10 can have one or more hetero atom incorporated therein and optionaily in each case have one or· 

·more hydrogen atoms replaced by haiogen,. ~OH, (C1-C3)-alkyl, -0-(C1-C3)-alkyl, -(C,-C,,)­

cycloalkyl; and 

R., represents moiety. selected frpm a group consisting of (A), (B) and (C), with a proviso that 

15 when R., represents moiety (C), Z is S: 

I 
-(C)n11-CO-. -R6 

. I . 
Q 

I rm, . r)m, 1 
--(C)m,-c-x-c---ccin1-K 

I. I 
Q L 

(A) (Bl 

I 
-. o-(C)m1-R7 

I -
Q 

wherein · 

1111 is l,2or3; 

20 m2 is 0 or I; 

1113 isOor l; 

n1 is 0, I or 2; 

R,, represents a group selected from (C1-C8)-alkyl, (C3-C13)-cycloalkyl, aiyl and a heterocyclic 

radical, where the. ring o.r ring system is unsubstituted or substituted by one or more substituems 



5 

selected from (C1-Cx)-alkyl, (C3-Cu)-cycloalkyl, halogen, O-(C 1-Cx)-alkyl, O-(C.1-Ci.1)­

cycloalkyl, OCO-(C1-C3)-alkyl, S(0)11.1(C1-C•)-alkyl, COO-(C1-Cx)-alkyl, -OCO-O-(C1-C'.1)-. . 
alkyl, -OCO-CO-O-(C1-C3)-alkyl, CONHi. CONH-(C1-C8)-alkyl, CON-[(C1-Cx)-alkyl],. -

NHCO-(C1-Cx)-alkyl, N-(C 1-C,)-alkyl-CO-(C1-Cs)-alkyl, -NHC0-0-(C 1-Cx)-alkyl, -N-(C1-C,)-

5 alkyl-CO-O-(C1-Cx)-alkyl, -NHCONH-(C1-Cs)-alkyJ: -N-(C,-C,)-alkyl-CONH-(C1-Cx)-alkyl. -

NHCONH-S02-(C1-Cx)-alkyl, . 

-N-(C1-Cx)-alkyl-CONH-SOi-(C1-Cs)-alkyl, -NOz, -CN; wherein the alkyl or cycloalkyl groups 

Call optionally contain one or more unsaturations and/or can have. one or more hetero atom 

incorporated therein and optionally, in each case have one or more hydrogen atoms replaced by 

I 0 halogen, -01-i, (C1-C3)-alkyl, -OCO-(C1-C3)-alkyl or (C3-C13)-cycloalkyl; 

with a proviso that when R. represents moiety {A) wherein Re. represents (C.1-Ci:1)-cycloalkyl 

optionally containing one or more hetero atom incorporated therein, the hetero at.om is not 

nitrogen; 

P and Qare independently selected from hydrogen and·c, to C.1 alk;tl;. 

15 or P and Q can be joined together with the carbon atom to which they are attached to form (C.1-

C8)-cycloalkyl as represented by moiety (A-I): 

(A-1) ' 

wherein m 1 is I and n2 is 0, I, 2, 3, 4 or 5 and Ro is an aryl as defined above; 

20 or P and Rr. can be joined together to fom1 a cyclic system as represented by moiety (A-2): 

0 

Q~~ 
n, 

(A-2) 

wherein m1 is I and n2 is 0, I, 2, 3 or 4 and ring G is an aryl a~ defined above; 
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, X represents either a double bond or a triple bond; and 

.I, K and Lare independently selected from a group consisting of hydrogen, halogen, 

(C1-C1n)-alkyl, (C3-Cu)-cycloalkyl, -OH, -O-(C1-C'°)-alkyl, -O-(C3-C13)-cycloalkyl, 

-OCO-(C1-C111)-alkyl, -OCO-(CrCn)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, · 

5 -OCO-C0-0-(C;-Cn)-cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C 13)-cycloalkyl, 
. . 

-OCO-NH"(C1-C10)-alkyl, -OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C1o)-alkyl]z, 

-OCO-N-[(C3-C13)-cycloalkyl]z, -OCO-NHSO,-(C1-C10)-alkyl, -OCO-NHSO,-(CJ-C13)-

cycloalkyl, -NH2, -NH-(C1-Cs)-alkyl, -N-[(C1-Cs)-alkylh, -N02 and -CN; . 

wherein the alkyl or cycloalkyl groups can optionally contain one or more unsaturations and/or · 

10 can have one or more hetero atom incorporated therein and optionally, in each case have one·or 

more hydrogen atoms replaced by halogen, -OH, (C1-C3)-alkyl, 

-O-(C1-C3)-alkyl, -OCO-(C1-C3)-alkyl, -COOH, -COO-(C1-Cs)-alkyl, 

-COO-(C 1-C5)-haloalkyl, -NHCO-(C1-C8)-alkyl, -ON02, -NH-(C1-C.)-alkyl, -N-[(C1-C,)-alkyl],, 

-NO,, -CN, (C3-Cn)-cycloalkyl, aryl or heterocyclic radical; 
" . 

15 or J and K can be joined together with the carbon atom to which they are atta2tied to represent a 

20 

25 

(C3-C13)-cycloalkyl or-CO- group and Lis as defined above; 

or J, Kand Lare absent when n1 is O; 

R7 represents a group selected from hydrogen, halogen, aryl and CO-aryl, wherein the ring or 

ring system is unsubstituted or substituted as defined ~bove; 

Preferably, 

11,8-hydroxyandrosta-4-ene-3-one, compound of formula l-B, and physiologically acceptable salt 

thereof: 

HO 

\ l IH)m, IHJm, 1 
Z-(C)m1-C-X-C'-(CJ111-K 

,, .Q-CO--R, . ! 
•• 

Formula l-B 
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wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be eith~r in a or P-configuration, or methylene: 

R, and R.1_ are the same or different and each independently represents hydrogen, halogen or a 

5 methyl group; 

R5 represents a group selected from (C1-Crn)-alkyl, (C3-C13)-cycloalkyl, 

-0-(C1-Cw)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or 

substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C 1-C_,)-alkyl, (CJ-CiJ)-cycloalkyl; 

wherein the alkyl or cycloalkyl groups can optionally contain one or more unsaturations and/or 

I 0 can have one or more hetero atom incorporated therein and optionally in each case have one or 

more hydrogen atoms replaced by halogen, -OH, (C1-C3)-alkyl, -0-(C1-C3)-alkyl; (CJ-C1.1)­

cycloalkyl; and . 

111 1 is 1.; 

111 2 is 0 or J; 

15 mJ isOor I; 

n 1 is 0, I or 2; 

P. and Q are hydrogen; 

X represents either a double bond or a triple bond; and 

J, K and Lare independently selected from a group consisting of hydrogen, halogen, (C1-C10)-

20 alkyl, (C.>-Cu)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -0-(C.>-CD)-cycloalkyl, -OCO-(C1-C1ul­

alkyl, -OCO-(Cj-C 13)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, -OCO-C0-0-(C,-C 1 ,)-eye loalkyl. 

-OC0-0-(C 1-C 10)-alkyl, -OC0-0-( C 3-C 13}~Y£Loalkyl, . -OCO-NH-( C 1 ~C io)-al kyl, -OCO-N H: 

(C3-C1J)-cycloalkyl, -OCO-N-[(C1-C10)-alkyl],, -OCO-N-[(y3-C13)-cycloalkyl)i, -OCO-NHSO,-

, (C1-Crn)-alkyl, -OCO-NHSQ2-(C3-Cu)-cycloalkyl, -NH2,. -NH-(C,-C,)-alkyl, -N-[(C,-C,)-

25 al.kyl]i, -N02 and -CN. 

Most preferably, 

I IP-hydroxyandrosta-4-ene-3-one, compound of fonnula 1-B, and physiologically acceptable salt 

thereof: 
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HO 

I' Q ll-l)m2 1111111, J 
\I . . I 

z-cc1m1-c-x-c-cc>111-K 

,.Q-('~Rs . I~ 
R1. 

() 

"' 
Formula 1-B 

wherein 

Z represents S; 

5 R1 represents hydrogen or methyl which may be either in a or P-configuration; or methylene; 
.• . . . 

R2 and R; are the same or different and each independently represents hydrogen, halogen pr a 

methyl group; 

R; represents a group selected from (C1-C 10)-alkyl, (C3-C13)-cycloalkyl, 

-O-(C1-C 10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted or 

10 substituted by one or more halogen, -OH, (C1-C,)-alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; 

wherein the alkyl or cycloalkyl groups can optionally cont:1in one or more unsaturafons and/or 

can have one or more hetero atom incorporated therein and optionally in each case have .one or. 

more hydrogen atoms replaced by halogen, -OH, (C1-C3)-alkyl, -0-(C1-C3)-alkyl, (C3-C 13 )­

cycloalkyl; and 

15 111 1 is l; 

1111 is O; 

'1113 isO; 

n1 isO, I or2; 

P and· Q are hydrogen; 

20 X represents a triple bond; and 

.I, K and L are independently selected from a group consisting of hydrogen, haiogen. (C1-C 1u)­

alkyl, (C3-C 13)-cycloalkyl, -OH, -O-(C1-CIO)-alkyl, -O-(C3-C13)-cycloalkyl, -OCO-(C1-C111)­

alkyl, -OCO-(C3-C13)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, -OCO-C0-0-(C,-C,,)-cycloalkyl, 

-OC0-0-( C 1-C10)-al kyl, -OC0-0-( c,-C 13)-cycloalkyl, -OCO-NH-( C 1-C 10)-alkyl, -OCO-N H-
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(C.i-C1.i),cycloalkyl, -OCO-N-[(C1-C10)-alkyl],, -OCO-N-[(C,-C 1.i)-cycloalkylh, '0CO-NHS01-

(C1-C111)-alkyl, -OCO-NHS02-(C3:C13)-cycloalkyl, -NH2, -NH-(C 1-C,)-alkyl. -N-[((' 1-C ,)­

alkyl]i, -N02 and -CN. 

5 DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to npvel, safe 11/3-hydroxyandrosta-4-ene-3-one. compound 0 r 

fonnula 1, and physiologically acceptable salt thereof. 

10 Compound· of fonnula 1, may be in the fonn of diasteoromers and mixtures thereoC As used 

herein, any stereoiscimeric fonn includes diastereomers and mixtures thereof. 

15 

Reference to compound of fomrnla 1 hereinafter includes a compound of fonm1la 1 and 

physiologically acceptable salt thereof. 

With respect to the various groups encompassed by the generic tenns used here and throughout 

this specification, the following definitions and explanations are applicable: 

As used herein 'alkyl' can be straight-chain or branched and can optionally contain one or more 

20 unsaturations and/or can. have one or more hetero atom incorporated therein and optionally. in 

each case have one or more hydrogen atoms replaced by-F, :Cl, -Br, -1: .. 

-OH;--OCO-(C1-C3)-alkyl, (C3-C13)-cycloalkyl, aryl or heterocyclic'tadical. 

As used herein 'alkyl including one or more unsaturations' is to be understood as meaning 

'alkenyl' and/or 'alkynyl'. Exemplary alkyl groups··include_methyl. ethyl, 11-propyl, i-propyl. 11-

25 butyl, 1-butyl, 11-pentyl, 3-pentyl, 2-octyl and the like. Exemplary alkenyl groups include ethenyl. 

propenyl, 1-butenyl, (Z)-2-butenyl, (£)-3-methylbut-2-enyl, 

(£)-2,4-pentadienyl, (Z)-3-heptenyl and the like. Exemplary alk;11yl grciups include ethynyl, 

propynyl, 1-butynyl, 2-butynyl, 4-methyl-2-pentynyl, 2,4-hexadiynyl and the like. 

30 As used herein 'cycloalkyl' is to be understood as meaning monocyclic, bicyclic, tricyclic and 

polycyclic ring systems such as norbomyl, adamantly and .the like. The te11n 'cycloalkyl' as used 

herein can optionally contain one or more unsaturations and/or can have one or tnore hetero ato1n 
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incorporated therein -F, -Cl, -Br, -1, -OH, -OCO-(C1-C3)-alkyl, (C3·Cu)-cycloalkyl. aryl or 

heterocyclic radical. 

As used herein 'halogen' or 'halo group' refers to fluorine, chlorine, bromine or iodine. 
' . 

As used herein aryl is to be understood as" meaning ring systems such as phenyl. naphlhyl. 

anth.racenyl, phenanthryl, preferably aryl is phenyl. 

As used herein heterocyle or heterocyclic ring is to be understood as meaning ring systems 

I 0 which, in addition to carbon; also contain hetero atoms, such as, for example, nitrogen. oxygen 

or sulfur. This definition furthennore includes ring systems in ·which the heterocycle or 

heterocyclic radical is fused with benzene rings. Examples of heterocycles or heterocyclic rings 

are: 

heteroa.ryls, such as 

15 benzimidazolyl, 

I -[ (C 1-Co)-alkyl]benzimidazolyl, 

imidazolyl, 

2- or·3-thienyl, 

2- or 3-fury!, 

20 lienzoxaZolyl, 

benzothiazolyl, 

2-, 3- or 4-pyridyl, 

pyrimidinyl, 

4-, 5- or 6-pyridazin-2H-yl-3-one, 

25 4-, 5- or 6-pyridazin'2-(C1-C8)-alkyl-2H-yl-3-one, 

2-benzyl-4-,"-5- or -6-pyridazin-2H-yl-3-one; 

3- or 4-pyridazinyl, 

2-, 3-, 4- or 8-quinolinyl, 

1-, 3- or 4-isoquinolinyl, 

30 1-phthalazinyl, 

3- or 4-cinnolinyl, 



2- or 4-quinazolinyl, 

· 2-pyrazinyl, 

2-quinoxalinyl, 

2-, 4- or .5-oxazolyl, 

11 

5 3-, 4- or ~-isoxazolyl, 

2-, 4- or 5-thiazolyl, 

3-, 4- or 5-isothiazolyl, 

1-((C1-C,,)-alkyl]-2-, -4- or -5-imidazolyl, 

3-, 4- or 5-pyrazolyl, 

10 l-((C1-Cc.)-alkyl]-3-, -4- or -5-pyrazolyl, 

I- or 4-[l,2,4]-triazolyl; 

4- or 5-( 1,2,3]-triazolyl, 

l-[(C1-C,,)-alkyl]-4- or-5-[J,2,3]triazolyl, · 

3-, 4- or 7-indolyl, 

15 N-((C1-Cc.)-alkyl]-3-, _4: or -7-indol>'.1 

2-( ( C 1-Cc,)-alkyl ]-3(2H)-indazolyl, 

I -[(C1 -C,,}-alkyl]-3( IH}-indazolyl, 

· 5-tetrazolyl, 

1-[(C1-C,,)-alkyl]-JH-tetrazolyl, 

20 2-[(C1-Cc.)-alkyl]-2H-tetrazolyl. 

In one embodi~1ent the' preferred compounds of fonnula I are selected from the compound;o 

wherein 1n1 is I 

25 In qne embodiment the preferred co1npounds of formula I are selected from the compounli;o 

wherein m1 is I and P and Qare hydrogen. 

30 

In one embodiment the compounds of formula I are selected from the compounds wherein R._ 

represents moiety (A). 
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In one embodiment the compounds of fonnula I are selected from the compounds wherein R, 

represents moiety (8). 

In one embodiment the compounds of fonnula I are selected from tJ1e compounds wherein R, 
.. 

5 · represents moiety (C). 

In one embo\liment the compounds offonnula I are selected from the compounds wherein m1 is 

I; P and Qare both hydrogen and R, represents moiety (A). 

I 0 In one embodiment the compounds of fonnula I are selected from the compounds wherein m1 is 

I; P and Qare both hydrogen and R, represents moiety (8). 

15 

In one embodiment the compounds of fonnula I are se.Iected from the compounds wherein m1 is 

l; P and Q are both hydrogen and R, represents moiety (C). 

In one embodiment the compounds of fonnula I are selected from the compounds wherein R,, is 

selected from a group consisting o_f (C1-C8)-alkyl, aryl and a heterocyclic radical wherein the 

ring.or ring system is unsubstituted or substituted as defined above. 

20 In one embodiment the compounds of fonnula I are selected from the compounds wherein R; . 

represents a group selected from R., wherein R,. is selected from a· group consisting of (C,~C,)-

. alkyl and a heterocyCiic radical wherein the ring or ring system is unsubstituted or substituted as 

defined above. 

25 In one embodiment the present invention .provides -11{3-hydroxyandrosta-4-ene-3-bne, a 

·compound of fomrnla I-A and physiologically acceptable salt, thereof: 
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110 

0 

., /Q. . 
C----(C')m ,-co - Rh 

,,..o-co-1<, 

Formula I-A 

= represents a single or double bond and 

represents Cl or ~-configuration. 

wherein 

Z represents 0, S; 

I 0 R1 represents hydrogen or methyl which may be either in aor ~-configuration, or methylene; 

Ri and R.i are the same or different and each independently represents hydrogen, halogen or a 

methyl group; 

1n 1 is1,2or3; 

R,, represents a group selected from (C1-Cs)-alkyl, (C3-C13)-cycloalkyL aryl and a heterocyclic 

15 radical, where the ring or ring system is unsubstituted or substituted by one or more substituents 

selected from. 

(C1-C,)-alkyl,. (C.i-Cu)-cyc\oalkyl, halogen, O-(C1-Cs)-alkyl,. 0-(C.i-C ,,)-cycloalkyl, OCO-(C 1-

C_i)-alkyl,' S(O)o-2( C1-Cs)-alkyl, COO-(C1-Cs)-alkyl, -OC0-0-(C 1-C.i)-alkyl, 

-OCO-CO-O-(C1-C1)-alkyl, CONH2, CONH-(C1-Cs)-alkyl, CON-[(C 1-C+alkyl],, 

20 -NHCO-(C1-Cs)-alkyl, N-(C1-Cs)-alkyl-CO-(C1-Cs)-alkyl, -NHC0-0-(C 1-C,)-alkyl. 

-N-(C1-Cs)-alkyl-C0-0-(C1-Cs)-alky\, -NHCONH-(C1-Cs)-alkyl, 

-N-(C1 -Cs)-alkyl-CONH-(C1-Cs)-alkyl, -NHCONH-S02-(C1-Cs)-alkyl, 

-N-(C1-Cs)-alkyl-CONH-SO,-(C1-Cs)-alkyl, -NO,, "CN; 

wherein the alkyl or cycloalkyl groups can optionally contain one or·more unsaturations and/or 

25 can have one or more hetero atom incorporated therein and optionally, in each case have one or 
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more hydrogen atoms replaced by -F, -Cl, -Br, cl. -OH, -OCO-(C1-C3)-alkyl, (C.i-Cu)· 

cycloalkyl, aryl or heterocyclic radical; with a proviso that when R4 represents moiety A wherein 

Re. represents (Ci-Cu)-cycloalkyl optionally containing one or more hetero atom incorporated 

therein, the hetero atom is not nitrogen; 

5 P and Qare independently selected from hydrogen, halogen and C1 to C.1 alkyl; 

or P and Q can be joined together with the carbon atom to which the)' are attached to form (C_,. 

C.)-cycloalkyl as represented by moiety (A-!): 

0 

(A-1) 

wherein 1111 is I arid ni is 0,1, 2, 3, 4 or 5; 

I 0 or P and R,, can be joined together to form a cyclic system as represented by moiety (A-2): 

(A-2) 

wherein ~1 is. I and ni-is 0, I, 2; 3 or 4 and ring G is optionally present, wherein G represents a 

(C.i-C~)-cycloalkyl, aryl or a heterocyclic radical as defin.ed above; 

15 R5 represents a group selected· from R6, -0-R. or -N(R.s)R.. wherein R,, is as defined above and 

R8 represents hydrogen, (C1-Cc.)-alkyl or (C3-C;,)-cycloalkyl; 

In one embodiment the compounds offomiula I-A are selected from the compounds wherein 

20 ni 1 is I; P and Q are both hydrogen; R. is selected from group consisting of (C1-C•)-alkyl, aryl 

and a heterocyclic radical; or 
,• 
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wherein ·m1 is I; P and Q are both hydrogen; Ro is aiyl wherein the ring or ring system 1s 

unsubstituted or substituted as defined above; or 

wherein R,, is phenyl wherein the ring or ring system is unsubstituted or substituted as defined 

above. 

In · one embodiment the present invention provides 11/3-hydroxyandrosta-4-ene-3-one, a 

compound of formula 1-B and physiologically acceptable salt thereof: 

HO 

\/ r°"" t'"'"j . 
Z-(C)m1-('-X-('-(C)n1-K 

..... . o-ccr--.'.R~ · 11 

R1. 

() 

Formula 1-B 

represents a single bond or double bond and 

represents aor /3-configuration. 

wherein 

15 Z represents 0, S; 

R1 represents hydrogen or methyl which may be either in aor /3-configuration, or methylene; 

R2 and R3 are the same or different and each independently represents hydrogen, halogen or a 

methyl group; 

·111 1 is l,2or3; 

20 1112 is 0 or 1 ; 

1113 is 0 o'r I ; 

n 1 is 0, I.or 2; 

P and Qare independently selected from hydrogen, halogen and C1 to ·c, alkyl; 

X represents either a double bond or a triple bond; and 
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J, K and L are independently selected from a group consisting of hydrogen, halogen, 

(C1-C10)-alkyl, (C3-C13)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-C13)-cycloalkyl, 

-OCO-(C1-C10)-alkyl, -OCO-(Ci-C13)-cycloalkyl, -OCO-CO-O-(C1-C1o)-alkyl, 

-OCO-CO-O-(C3-C13)-cycloalkyl, -OCO-O-(C,1-C1o)-alkyl, -OC0-0-(C3-C13)-cycloalkyl, 

5 -OCO-NH~(C1-C10)-alkyl, -OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C1u)-alkyl]i, 

-OCO-N~[(C3-C 13)-cycloalkyl]i, -OCO-NHS02-(C1-C10)-alkyl, 

-OCO-NHS02-(C3-C1,)-cycloalkyl, -CO-[(Ci-C1o)N-cyclo], -bCO-[(C3-C1u)N-cyclo], 

-NHi. -NH-(C1-Cs)-alkyl, -N-[(C1-Cs)-alkyl],, -NO,, -CN, aryl and a heterocyclic radical as 

defined above; 

I 0 o.r J and K can be joined together with the carbon atom to which they are attached to represent ·a 
> • 

(C3-C13)-cycloalkyl or-CO- group .and i, is as defined above; 
-

R, repre~ents a grou(l selected from Ri,, -0-Ri, or -N(R8)Ri,, wherein R,, is as defined above and 

R8 represents hydrogen, (C1-C6)-alkyl or (C3-C6)-cycloalkyl;. 

In one embodiment the compounds o.f fo~ul.a IcB .are selected from the con:ipounds whereiti, .m 1 

15 is I; P and Q are both hydrogen; X represents either a double bond or a triple bond; m2 is O; m, is 

O; 11 1 is I and J, Kand Lare independently selected from hydrogen, halogen, -OH, -OCO-(C1-

C1<1)-alkyl and -OCO-O-(C1-C10)-alkyl. 

Preferably, 

20 11/1-hydroxyandrosta-4-ene-3-on.e, compound of form~la I-B, anci physiologically acceptable salt 

thereof: 

\ /
0 t"'' t"" 1 

Z-(C)m1-C-X-C-(CJ111-K 

,.o~co-R, · . ! 
. HO 

R1 

0 

Formula 1-B 
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wherein 

Z represents 0 or S; 

Rl represents hydrogen or methyl which may be either in cxor {:I-configuration, or methylene; 

R, and R, are the same or different and each independently represents hydrogen. halogen or" 

5 methyl group; 

Rs represents a group selected from (C1-C10)-alkyl, (C.1-C1,)-cycloalkyl, 

-O-(C1-Ci11)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

or substituted by one or more halogen, -OH, (C1-C3)-alkyl, -0-(C1-C3)-alkyl, (C3-C,_,)­

cycloalkyl; wherein the alkyl or cycloalkyl groups can optionally contain one or more 

I 0 unsaturations and/or can have one or more hetero atom incorporated therein and optionally in· 

ea>oh case have one or more hydrogen atoms replaced· by halogen, -OH, (C1-C3)-alkyl. -O­

(C1-C3)-alkyl, (C3-C 13)-cycloalkyl; and 

m 1 is I; 

m2 is 0 or I; 

15 m3 is0orl; 

n1 is 0, I or 2; 

P and Q are hydrogen; 

X represents either a double bond or a triple bond; and 

J, K and L are independently selected from a group consisting of hydrogen, halogen. ! C 1-

20 C 111)-alkyl, (C,.C 13)-cycloalkyl, -OH, ·-O-(C1-C10)-alkyl, -0-(C3-C13)-cycioatkyl. -OCO-t C 1-

C10)-alkyl_, -OCO-(C3-C13)-cycloalkyl, -OCO-C0-0-(C 1-Cui)-alkyl, -OCO-C0-0-(C ;-C 1 ;)­

cycloalkyl, -OC0-0-( C 1-C 10)-alkyl, -OC0-0-(C 3-C 13)-cycloalkyl. -OCO-NH-( C 1-C 111 )-alkyl. 

-OCO-NH-(C3-C 13)-cycloalkyl, -OCO-N-[(C1-Cui)-alkyl]i, -OCO-N-[(C3-C13)-cycloalkvl]:. -

OCO:NHSO,-(C 1-C 10)-alkyl, -OCO-NHS02-(C3-C13)-cycloalkyl. -NH,, -NH-(C1-Cx)-alkyl. -

25 N-[(C1-C8)-alkyl],;-N02 and·-CN. 

Most preferably, 

11 (3-hydroxyandrosta-4-ene-3-one, compound of formula 1-B, and physiologically acceptable salt 

30 thereof: 
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MO 

\ / lll)n12 . I"}'."-' 1 
Z-(C)m1-('-X-("-(C')n1-K 

,. .Q-CO--Rs . 1'. 

1!1 

0 

Formula 1-B 

wherein 

Z represents S; 

5· R1 represents hydrogen or methyl which may be either in ct or '3-configuration, or methylene; 

R2 and R3 are the same cir different and each independently represents hydrogen, halogen _or a 

methyl group; 

Rs represents a group selected from (C1-C1o)-alkyl, (C3-C1J)-cycloalkyl, 

-O-(C1-C 10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

· 10 or substituted by one or more halogen, -OH, (C1-C3)-alky\, -0-(C1-C3)-alkyl, (C3-CJJ)­

cycloalkyl; wherein the alkyl or cycloalkyl groups can optionally contain one· or more 

unsaturations and/or can have one or more hetero atom incorporated therein and optionally in 

·each case have one or more hydrogen atoms replaced by halogen, -OH, (C1-C3)-alkyl, -O­

(C1-C3)-alkyl, (C3-Cll)-cycloalkyl; _and 

15 -m 1 is!; 

m2 is O; 

ITI3 isO; 

n, is 0, I or 2; 

P and Q are hydrogen; 

20 -X represents a triple bond; and 

J, Kand Lare i~dependently selected from a group consisting of hydrogen, halogen, (C1-

C10)-alkyl, (C3-C;3)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-C13)-cycloalkyl, -OCO-(C1-

C10)-alkyl, ·-OCO-(C3-C 13)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, -OCO-CO-O-(C)-C13)-
• . 

cycloalkyl, -OC0-0-(C1-C1 0)-alkyl, -OCO-O-(C3-C13)-cycloalkyl, -OCO-NH-(C 1-C111)-alkyl. 
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-OCO-N H-( C,-C 1 J)-cycloalkyl, -OCO-N-[ (C 1-C io)-alkyl]i. -OCO-N-[ ( C 3-C 1 3 )-cycloa Ik yl] 2, -

OCO-NHS02-(C1-C1<1)-alkyl, -OCO-NHS02-(C3-C 13)-cycloalkyl, -NH,, :Nl-l-(C1-C,)-alkyl, -

N-[(C,-C,)-alkyl]i. -N02 and -CN . 

. 5 In one embodiment the present invention provides 1 IP-hydroxyandrosta-4-ene-3-one. a 

compound of formula 1-C and physiologically accept,ble salt thereof: 

I• Q 

"/ 
Z--0-(C')mi-K, 

Ji() ., 

0 

"·' 
Formula 1-G 

IO 

represents a single or double bond and 

represents a or P-configuration. 

wherein 

Z represents S; 

15 R1 represents hydrogen or methyl which may be either in aor P-contiguration, or methylene; 

R, and R3 are the same or different and each independently represents hydrogen, halogen or a 

h1ethyl group; 

m 1 is I, 2 or 3; 

P and Qare independently selected from hydrogen, halogen and C1:to·C, alkyl; 

20 R1 represents a group selected froin halogen, CO-aryl and R.,.\vherein the aryl ring ofCO-aryl is 

unsubstituted or substituted by one or more substituents as defined above for the ring or ring 

systen1; 

R,, represents· a group selected from (C1-Cs)-alkyl, (Ci-C13)-cycioalkyl. aryl and a heterocyclic 

radical, where the ring or ring syste!ll is unsubstituted or substituted by one or more substituents 

25 selected· from 
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(C,-C,)-alkyl, (C3-C13.):cy~loalkyl. halogen, O-(C1·C,)-alkyl. O-(C.1-C1.1)-cycloalkyl. OC0-(C1-

C.1)-alkyl, S(0)11.2(C1-C,)-alkyl, COO-(C1-C,)-alkyl, -OC0-0-(C1-C.i)'alkyl, 

-OCO-CO-O-(C1-C3)-alkyl, CONH2. CONH-(C1-C8)-alkyl, CON-[(C1-C,)-alkyl],. 

-NHCO-(C,-C,)-alkyl, N-(C,-C,)-alkyl-CO-(C1-C8)-alkyl, -NHC_0-0-(C1-C,)-alkyl, 

5 -N-(C 1-C,)-alkyl-CO-O-(C1 -C,)-alkyl, -NHCONH-(C1-CK)-alkyl, 

-N-(C1-C,)-alkyl-CONH-(C1-C,)-alkyl, -NHCONH-SO,-(C1-C,)-alkyl, 

-N-(C,-C,)-alkyl-CONH-S02-(C1-C8)-alkyl, -N02, -CN; 

wherein the alkyl or cycloalkyl groups can optionally contain one or more unsaturalions and/or 

can have one or more hetero atom incorporated therein and optionally. in each case have one or 

10 more hydrogen atoms. replaced by -F, -Cl, -Br, -I, -OH, -OCO-(C1-C,)-alkyl. (C_,-C1.il­

cycloalkyl, aryl or heterocyclic radical; 

· R; represents a group selected from R,,, -0-R,, or -N(R8)R,,, wherein .R,, and R, are as de.fined 

above. 

In one embodi'ment the compounds of formula I-C are selected from the compounds wherein m1 

15 is I; P and Q are both hydrogen and R7 represents R,, wherein, R6 is selected from group 

consisting of (C1-C8)-alkyl or aryl wherein the ring or ring system is unsubstituted or substituted 

as defined above. 

Physiologically acceptable salts are particularly suitable .for medical applications, due lo their 

20 greater solubility in water compared with the starting or base compounds. Suitable 

physiologically acceptable acid addition salts of the compounds of the invention may be salts of 

inorganic acids such as hydrochloric acid, hydrobromic acid, phosphoric acid, and the like or of 
. .. 

organic acids such as, for example, acetic acid, benzenesulfonic acid, benzoic acid, citric acid 

and the like. Examples of suitable physiologically acceptable basic salts are ammonium salts. 

25 alkali metal salts such as sodium salts and potassium salts and alkaline earth metal salts such as 

magnesium salts and calcium salts.· 

The compounds of fonnula I are useful in human or veterinary medicine, in particular as anti-
. . 

inflammatory and antiallergic agents. 

30 
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The compounds of formula l have potentially beneficial anti"inflammatory or antiallergic effects, 

which are demonstrated by, for example, their ability to b.ind to the glucocorticoid receptor in 

vitro; and inhibit croton oil induced ear edema, cotton pellet induced granuloma, sephadex 

induced hmg edema in vivo models,-without causing systemic side effects like involution of 

5 thymus, enhanced deposition of glycogen in the liver, or appreciable change in body weight. · 

All references·to compound(s) of the formula I herein refer to a compound/compounds of the 

formula (1) and to salt thereof. 

10 The present invention provides process for preparation of the compounds of the fornrnla 1, 

comprising reacting the compound of' formula II, with R.,-Y, a compound of formula lll 

(Scheme-I): 

15 

{) 

HO 

R, 
Form11\11 II · 

Z·li 

,,.0-CO-R~ 

... y • 

Formula Ill 
0 

Scheme-I 

= represents a single or double bond and 

represents· a or fl-configuration. 

wherein Z represents 0 or S; 

HO 

20 R1, R,, R3, R, and Rs are as defined above; Y represent~ a leaving group; 

In the compound of formula III, Y represents a suitable leaving group. A suitable leaving group. 

is any group which upoll'reaction ofa compound of formula II with-ihe C\)mpound of fonnula lll, . 

facilitates fonnation ofa compound of formula[. For example, Y may be halogen. alkylsulfonate 
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or arylsulfonate group, like methanesuifonate, p-toluenesulfonate or trifluoromethanesulfonate 

group. 

In one embodiment the present invention also provides a compound of formula I-A and a process 

5 for preparaikm of compound of formula IA comprising reacting a carboxylic acid compotmd of 

formula II-A (a compound of fommla II, wherein Z is 0) or a carbothioic acid comp0und of 

fonnula 11-8 (a compound of formula II, wherein Z is S) with a compound of formula Ill-A 

.(Scheme-II): 

10 

110 

., 

formula II 

,..Q-CO-R!i 

"· 
., /Q 

Y-(C)m1-CO-R,, 

Formula 111-A 

0 

HO 

Scheme-II 

= · represents a single or double bond and 

represents a or {3-configuration. 

wherein Z represents 0, S; 

R1.. Ri, RJ, Rs. R,,, Y, P, Q and m1 are as defined above; 

,.,/0 
Z-..--({'Jm1-('0-I{,, 

,..0-CO-R_< ., 

Forniul11 I-. .\ 

/15 . The reactions represented by Schemes I or.II can be advantageously ca1Tied out in a suitable inert 

organic polar solvent or solvent system, for -example, acetone, acetonitrile, N,N-

20 

. . 

dimethylfonnamide, N,N- dimethylacetamide, dimethyl sulfoxide and the like or mixture ihereof, 

in presence of a suitable base, for example, alkali or alkaline earth metal carbonates like 

potassium carbonate, sodium carbonate, sodium bicarbonate and the like. 

The starting compounds of fonnula 11 are either known in the art or can be prepared by following 

known methods, for example, Gordon .!..Phillips et al., J. Med. Chem., 37, 3717-3729 (1994); 
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United States Patent No. 4335121; PCT publication No. WO 04/001369 or WO 04/039827, 

incorporated herein by reference. 

Scheme-Ill represents a reaction sequence following which compound of fonnula II can he 

5 prepared. ' 

R1--~ 

,,.·· 
0 0 0 

R3 R3 R3 

formula IV-A Furn111la 11-A 

! 

0 0 
R3 R3 

Formula IV-IJ: Z=S Furmula II-Ii: Z=S 

Scheme-III 

I 0 Preferably, the compounds of formula II-A ( coinpound of formula I!, wherein Z is 0) may be 

prepared by treating a compound of formula IV-A with compounds of formula RsCOOH or an 

active derivative thereof such as an activated ester, anhydride or halide thereof, especially an 

acid halide, for exainple, an acid chloride, in the presence of an organic base like trie1hylami1ie 

or an inorganic base like potassium cai:bOnate. To obtain compounds of formula II-A, wherein R; 

15 represents -0-R,, or -'N(R8)R,,, the compound of fonnula IV-A is reacted with corresponding R,,-

0-CO-Y' or R,,(R8)N-CO-Y' where Y' represents a leaving ·group such as a halide, 4-

nitrophenolate etc, in the presence of an organic base like triethylamine or an inorganic base like 

potassium carbonate. To obtain compounds of fonnula II-A, where Rs represents -N(R8)Reo, and 

R, is hydrogen, the compound· of formula lV-A can be reacted with the corresponding 

20 isocyanate OCN-R,,. The compounds of formula [V-A may be prepared by oxidation of 
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compounds of fonnula. V in presence ·of of a chemical oxidizing agent like periodic acid or 

sodium periodate. 

5 Preferably, ·the compounds of fomiula 11-B ( compound of fonnula II, wherein Z is S) ma~ be 

prepared from compound fommla II-A by initial reaction with N,N-dimethylthiocarbamo¥1 

chloride. followed by aminolysis of the resulting rearranged mixed anhydride with diethylamine, 

or meihanolysis by methanol .and potassium carbonate. or reaction with sodium hydrosulfide in a 

suitable solvent, for example, N,N-dimethylfomiamide. 

IO 

The compounds of formula ll-B; where Z is S may also be prepared by treating a compound of . . 

fomwla IV-B with compounds of formula R5COOH or an active derivative thereof such as an 

activated ester, anhydride ·or halide thereof, especially an acid halide, for example, an acid 

chloride, i.n the presence. of an organic base like triethylamine or an inorganic abse like 
. -

15 potassium carbonate. In compounds of fommla II-B wherein R5 represents _-0-R,, or -N(R,)Rc,, 

the compound of formula IV-Bis reacted with corresponding R,,-0-CO-Y' or R,,(R,)N-CO-Y' 

where Y' represents .a leaving group such as a halide, 4-nitrophenolate etc, _in the in the presence 

of an organic base like triethylamine or an inorganic base like potassium carbonate. 

20 The compounds of fommla IV-B, where Z.is Smay be prepared from compoµnd fonnula IV-A 

by carbonyl activation with 1,1'-carbonyldiimidazole and react.ion with hydrogen sulfide or 

sodium hydrosulfide in a suitabl~ solvent: for example, N,N-dirnethylfonnamide. 

The compounds of fonnula II may be conveniently used as acid addition salts thereof, preferably 

25 in crystalline fonn. Any suitabl~ base addition salts can be used, for example, sodium or 

potassium salt. 

The compound of formula III-A are known or may be prepared by methods known in the art. 

30 ln one embodiment the present invention provides a compound of fommla l-B and a process for 

preparation thereof comprising reacting a carboxylic acid compound of for)lrnla II-A (a 
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25 

compound of fomlUla II, wherein Z is 0) or carbothi~ic acid compound of fonnula 11-B (a 

compound of fom1ula II, wherein Z is S) with a compound of fonnula 111-B (Scheme-IV): 

., 

() 
\ l l"'"" j")'" 1 

\'-(C)1111-c__,x-c-cciu1-<, 

R., Formula 111·8 J 
L 

0 

For1111111 II 

Scheme-IV 

represents a single or double bond and 

represents a or {3-configuration. 

wherein Z represents 0 or S; 

\/' \'I)'."' \"'"'·'! 
Z-cc1111 1-c:-x-c-cc·111 1-K 

,....o-co-R~ 1
1 

"' 

Form11la l·B 

R1, R,, RJ, R;. Y, P, Q, J, K, L,.m1 and n1 are as defined above, X represents either a double bond 

or a triple bond, m2 islJ or 1 and ni3 ·is 0 or !; 

15 The compound of fonnula 1-B can. be prepared by alkylation of compound of fomrnla II with 

compound of formula III-B, advantageously earned out in an inert organic polar solvent, for 

example, acetone, acetonitrile, N,N-dimethylformamide, N,N-dimethylacetamide, dimethyl 

sulfoxide and the like in presence of a.s.uitable base, for 'example, alkali or alkaline.earth metal. 

carbonates like potassium carbonate, sodium carbonate, sodium bicarbonate and the like. The 

20 compound of formula III-B are known or can be prepared by methods known .in the art. 
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In one preferred embodiment, the present invention provides a compound of fonnula 1-C' and a 
' -

process for preparation thereof comprising reacting a compound of formula YI with a compound 

of fonnula 111-C: (Scheme-V): 

HO 

._, 
t"ormula VI 

...--" 0 

I 
z 

,..0-CO-R~. ., 

lo'orn1ul:a 111-C' 0 

Scheme-V 

represents a single or. double bond and 

represents a cir 13-configuration. 

wherein Z represents S; 

·-· Formub 1-C' 

I'" /0 
Z--0-(('11111-1<, 

,...0-('Cl-lt~ 

••• 

IO R1, R,, R3, R5• R1. Y, P, Q and m1 are as defined above; 

The compound of formula I-C can be prepared by the alkylation of compound of formula VI 

with compound of formula lll-C, advantageously carri~ out in an inert organic pol.ar solvent. for 

'-example, acetone, acetonitrile, N,N-di91ethylforrnamide, N,N-dimethylacetamide, dimethyl 

15 sulfoxide and the like in presence of a suitable base, for example, alkali. or alkaline earth metal 

carbonates like potassium carbonate, sodium carbonate, sodium bicarbonate and the like. The 

compound of formula III-Care known or can be prepared by methods known in the art. 

The compound of formula VI may be prepared by oxidation of compoun_d of fomrnla 11-B with 

20 oxidizing agent, for example, hydrogen peroxide, urea-hydrogen peroxide; peracetic acid, 111-

chloroperbenzoic acid, sodium periodate and the like in a polar organic solvent such as methanol, 

ethanol, 2-propanol, acetic acid and the like. 
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The compound of fonnula I and physiologically acceptable salt thereof can also be used. as 

intennediates for preparation of derivatives thereof, for example, the -OH group can be 

converted to halo group or acetylated, sulfonated etc. 

5 The present invention also relates to the dosage fonns for local application depends on the 

precise.type of formulation to be prepared but generally may be within the range of 0.001 to I 0% 

by weight. Generally, however for most types of preparations· advantageously the proportion 

used will be within the range of0.0Q5 to 1% and preferably 0.01 to 0.5%. However, in powders 

for inhalation or insuffiation the proportion use~ may be within the range of 0.1 to 5%. The daily 

10 dose may vary and would be dependent on ·the condition being treated, and the duration of 

treatment desired. 

In one embodiment, the amount of a compound according to fonnu.la I used to attain the desired 

biological effect depenps on a number of factors, ·for example the specific compound selected, 

15 the intended use, the type of administration and the clinical state of the patient. In general, the 

daily dose is in the range of O.Olmg to 500mg (typically from O.lmg to !Omg). Orally 

administrable individual dose formulations such as, for example, tablets or capsules can contain, 

for example, from O. lmg to 500mg, typically from !mg to lOOmg. 

20 In the case of phys_iologically acceptable salts, the above mentioned masses .relate to the mass of 

the free compound_ on which the addition salt is based. The compounds used for.the prophylaxis 

. or therapy may be the compounds according to formula I themselves, or, in one embodiment, 

they are present in the fonn of a phannaceutical composition together with an acceptable carrier. 

In one embodiment, the carrier must be naturally acceptable, in the sense that it is compatible 

25 w.ith the other ingredients of said composition and is not hannful to the patient's' health. The 

carrier ntay be a solid or a liquid or both and is preferably fonnulated with the compound as an 

individual dose, for example as a tablet that may contain from 0.05% to 95% by weight of the 

active compound. The pharm~ceutical compositions of the invention may be prepared according 

to any of the known pharmaceutical methods which essentially comprise mixing the ingredien)s 

30 with phannacologically acceptable carriers and/or excipients. 
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Another aspect of the present invention relates to fonnulation of compounds of fom1ula I in a 

suitable fonn for administration to a subject. 

Phannaceutical compositions of the invention are those which are suitable for oral, rectal, 

5 topical, peroral (e.g. sublingual) and parenteral (e.g. subcutaneous, intradennal or intraarticular) 

administration, although the most suitable manner of administration. depends in each· individual 

case on the nature and severity of the condition to be treated and on the nature of the compound 

according to fommla I used in each case. Sugar-:coated fonnulations and sugar-coated delayed­

release fommlations, too, are included within the scope of the invention. Jn.one ~mbo.d[1nent, 

I 0 preference is given to acid-resistant and enteric fonnulations. Suitable enteric coatings include 

cellulose acetate phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose phthalate 

and anionic polymers of methacrylic acid and methyl m~thacrylate. · 

Suitable phannaceutical compounds for oral administration may be present .. in separate units as,. 

15 for example, capsules, cachets, lOzenges or tablets, which in each case contain a pa11icular 

amount of the compound acccin;ling to fonnula I; as powders or granules; as solution or 

suspension in an aqueous or non-aqueous liquid; or as an oil-in-water or water-in-oil.emulsion. 

These compositions can be prepared according to any suitable pharmaceutical method which 

includes a step in which the active compound and the carrier (which may comprise one or more 

20 additim1at components) are contacted. In general, the compositions are prepared.by uniform and 

homogeneous mixing of the active compound with a liquid and/or finely dispersed solid carrier. 

after which the product is shaped, if necessary. Thus a. tablet, for example, may be prepared by 

pressing or shaping a powder or granules of the compound., where appropriate with one or more 

additional components. Pressed' tablets can be prepared by tableting the compound 'in free-

25 flowing fom1, for example a powder or granules, mbi:ed, whe.re appropriate, with a binder. 

lubricant, inert diluent and/or one or more surface active/dispersing agents in a suitable machine. 

Shaped tablets can. be prepared by shaping the pulverulent compound, moistened with an inert 

liquid diluent, in a suitable machine. 

. . 

30 Phamiaceutical compositions which are suitable for peroral (sublingual) administration include 

lozenges whicli contain a compound according to formula I with a flavoring agent, usually 

- -- - - , 
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sucrose and gum arabic or tragacanth, and pastilles which comprise the compo4nd in an inert 

base such as gelatin and glycerol or sucrose and gum arabic. 

. . 

Suitable pharmaceutical compositions for parenteral administration may; for example, comprise 

. ' 

5 sterile . preparations of a compound according . to formula I. These preparations may be 

10 

administered' intradermally, although they may also be administered subcutaneously, 

intramuscularly or intraarticularly as an injection. These preparations may be prepared .by mixing 

the compound with water anci rendering the obtained solution sterile. Injectable compositions of 

the invention generally contain from 0.01 to 5% by weight of the active ·eompound. 

Suitable pharmaceutical compositions for rectal administration are present as individual dose 

suppositories. These may be prepared by.mixing a compound according to foonula I with one or 

more conventional solid carriers, for exarnpte·cocoa butter, and shaping the resulting mixture. 

15 Suitable pharmaceutical compositions for topical application to the skin may be presem as 

20 

ointment, cream, lotion, paste, spray, aerosol or oil. The carriers which may be used include. for 

· example, peiroleuin jelly, lanolin, polyethylene ·glycols, alcohols and combinations of two 01: 

more of these substances. lit one embodiment, the active compound is present at a concentration 

ranging from 0.1 to· 15%, for example from 0.5 to 2%, by weight of the composition. 

Transdermal administration is also possible. Suitable pharmaceutical compositions for 

transdermal administratiOn may be present as individual patches, which are suitable for Jong-· 

term close contact with the epidermis of the patient. Such patches suitably contain the active 

compound in an optionally buffered aqueous solution, dissolved and/or dispersed in an adhesive 

25 . or dispersed in a polymer. A suitable active compound concentration is from approx. 0.1 % to 

35%, preferably approx. 1 .to 15%. A particular possibility is the release of the active compound 

by electro-transport or ionophoresis, as described, for example, in Pharmaceutical Research, 

2(6): 318 (1986). 

30 In one preferred embodiment the compounds of formula I are .adapted for local administration. 

Local administration as used herein includes administration by insufflations and inhalation. The 
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various types of dosage font1s useful for local administration _inclu~e ointments, lotions, creams, 

gels, foams, preparations for transdent1al delivery by patches, powders, sprays, aerosols, 

capsules or cartridges for use in inhaler or insufflator or drops (for example, eye,or 1~ose drops), 

solutionfsuspensions for nebulisation, suppositories, pessaries, retention enemas and.chewable or 

5 suckable tablets or pellets or microencapsulation preparations. 

Ointments, creams and gels, may for example, be font1ulated with an aqueous or oily base with 

the addition of suitable thickening andfor gelling agent andfor solvents. Such bases may thus, for 

example, include water andfor oil such as liquid paraffin or a vegetable oil such as arachis oil or 

10 caster oil, 6r a solvent such as polyethylene glycol. Thickening agents and gelling agents which 

may be used according to the nature of the base include soft paraffin, aluminum stearate, 

cetostearyl alcohol, polyethylene glycols, woolfat, beewax, carboxypolymethylene and cellu!ose 

derivatives, andfor glyceryl inonosterate and.non-ionic emulsifying agents. 

15 Powders for external application may be font1ed with the aid of any suitable powder base, for 

example, talc, lactose or starch. Drops may be font1ulated with an aqueous or non ~queous base 

also comprising agents, solubilizing agents, suspending agents or.preservatives. 

Spray compositions may for example be font1ulated as aqueous solution or suspensions or as 

20 aerosols delivered from pressurized packs, such as a metered dose inhaler, with the· use of a 

suitable liquefied propellant. Aerosol compositions suitable for inhalation. can be either a 

suspensio1i or a solution and generally contain a compound of fommla 1-and suitable propellant 

such as a fluorocarbon or hydrogen containing chlorofluorocarbon or mixtures thereot: 
. . 

particularly hydrofluoroalkanes, especially I, I, 1,2-tetrafluoroethane. I ,I, J ,2,3,3,3-heptafluoro-11-

25 P.fOpane or a mixture thereof. The aerosol composition may optionally contain additional· 

fonnulation excipients well known in the art such as surfactants e.g. cileic acid or lecithin and co 

solvents e.g. ethanol. 

Advantageously, the font1ulations of the invention may be buffered by the addition of suitable 

30 buffering agenis .. 
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Capsules and cartridges for use in an inhaler or insuffiator, for example gelatine, may be 

' formulated containing a powder mix or for inhalation of a compound of the invention suitable 

powder base such as lactose or starch. Each capsule or cartridge may generally contain between 

20~tg-1 O?Oµg of the compound of formula i. Alternatively, the compound of the invention may 

5 be presented without excipients such as lactose .. 

The proportion of the active compound of formula I in the local compositions according lo the 

invention depends on the precise type of formulation to be prepared but will generally be within 

the range of form 0.001 to 10% by weight. Generally, however for most types of preparations 

JO advantageously. the proportion used will.be within the range of form 0.005 to I% and preferably 

0.01 to 0.5%. However, in powders for inhalation or insufflation the proportion used will be 

within the range of from 0.1to5%.-

. . 

Aerosol formulations ·are preferably .arranged so that each metered dose or. "puff' of aerosol 

15 contains 20µg-2000µg, prefer~bly about 20µg-500µg of a compound of fonmda I. 

Administration may be once daily or several times daily, for example 2, 3, 4 or 8 tim~s. giving 

for example 1, 2 cir 3 doses each time, The overall daily dose with an aerosol will·be wi_thin the 

range I_OOµg-lOOOµg preferably,_ 200µg-2000µg. The overall daily dose ~nd the metered dose 

delivered by capsules and cartridges_ in an inhaler.or insuffiator will generally be double those 

20 with aerosol fonnulations. 

25 

Topical preparation may be administrated by one or more applications per day to the affected 

area, occlusiye dressing may advantageously be used. A continuous or prolonged delivery may 

be achieved by an adhesive reservoir system. 

A phannaceutical composition may be a solution or suspension comprising a therapeutically 

effective concentration of compound of formula I, with or without other bioactives in 

pham1aceutically effective concentrations. The composition may additionally comprise of 

various pham1aceutically acceptable excipients such as chelating agents, pH rnodifiers, buffers, 

30 viscosity enhancers, isotonicity agents, solubilizers, preservatives, antioxidants and the \ike. 

26) 
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· A compound of fom1ula I may be fomm!ated in the fonn of drug delivery systems such as gel . 

fanning solutions. 

For intenml administration the compounds according to the invention may, for example, be 

5 fommlated in conventional manner for oral, parenteral or rectal administration. Formulation for 

oral administration include syrups, elixirs,• powders, granules, tablets and capsules which 

typ.ically contain conventional excipients such as binding agents, fillers, lubricants, disintegrants, 

wetting agenis: suspending agents, 'emulsifying agents, preservatives, buffer salts, flavoring, 

coloring and/or sweetening agents as appropriate. Dosage unit fonns are, however, preferred as 

10 described below. 

Slow release or enteric coated formulations may be advantageous, particularly for inflammatory 

bowel disorders. 

15 Preferred forms of preparation for internal administration are dosage unit.fo~ns i.e. tablets and 

capsules: Such dosage unit fonns contain fwm O.Olmg to 20mg preferably from 2.5mg to I Omg. 

of the compounds of the invention. 

The present invention provides a phannaceutical composition comprising l l{i-hydroxyandrosta-

20 4-ene-3-one, a compound of formula I and physiologically acceptable salt thereof. 

25 

30 

The present invention in one embodiment provides. a phannaceutical composition comprising 
I 

l l/i-hydroxyandrosta-4-en_e-3-one; a compound of fommla I-A, and ~hysiologically acceptable 

salt thereof. 

The,present invention in one embodiment provides a phannaceutical composition comprising 

11/i-hydroxy androsta-4-ene-3-one, a compound of fonnula 1-B, physiologically acceptab'le salt 

thereof. 

i) 
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The present invention in one "embodiment provides a pharmaceuti_cal composition comprising 

· I l(j-hydroxyandrosta-4-ene-3-one: a compound of formula 1-C, and physiologicallr acceptable 

salt thereof. 

5 Tl)e invention is illustrated but not r~stricted by the description in the following examples. 

EXAMPLES 

I 0 Example I 

9,11-Epoxy-17 a-hydroxy-16a-methyl-3-oxandrosta-1,4-diene-17 P,.carboxylic acid 

-·~o ... ~: 
--- ..... 

0 ,., 

A solution of periodic acid (4.59g, 0.0201mol) in water (25ml) (prepared by heating to 50-55°C 

15 and then codling to 30-35°C) was added dropwise to a.stirred suspension of 17 a,2 l-dihydroxy-

9, l l-epoxy-l 6a-methylpregna, l,4-diene-3,20-dione (5.0g, 0.0134mol) in tetrahydmfuran (25ml) 

at 0-5°. The reaction mixture _was stirred at 0-5°C for 2hrs, water was added to the reaction 

mixture at· 0-5°C. The precipitated product·was filtered, wasJ;ted with water, and dried to yield 

the title compound as w!iite solid (4.7~g._98.7%). 

20 1H NMR (400 MHz in CDCh), .c5: 0.92(d, J=6.99Hz, 3H),' 1.04(s, 3H), l.29-I.36(m, I H), l.44(s, 

3H), 1.41-l.82(m, 4H), 2.12-2.94(m, 6H), 3.19(s, IH), 3.55-3.65(m, IH), 6.ll(s, IH), 6.14(dd, 

J 1=10.09Hz;]z=l.68Hz, IH), 6.60(d, J;J0.06Hz, IH) .. 

Example] 

25 9,11-Epoxy-17 a-[(2-furanylcarbonyl)oxy] 16a-methyl-3-oxoandrosta-l ,4-diene-l 7 p. 

carboxylic acid 
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To suspension of 9, I l-epoxy~l-7 a-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene-l 7 fi-carboxylic 

acid.(4.5g, 0.012mol) in acetone (25ml) at 10-;15°C was added sequentially triethylamine (5.3ml, 

. 0.038mol) and 2-furoyl chloride (4.96_g, 0.038mol). After stirring for 4 hrs at 25-30°C, 

5 diethylamine (2.63ml, 0.025mol) was added dropwise at 10-l 5°C and ·then stirred at ambient 

temperature.for !hr. Thereafter the reaction mixture was acidified to pH 1.0-1.5 at 0-5°C, the 

precipitated product was filtered,. washed with water, and dried to yield the title compound as 

white solid (5.96g, 99%). 

1H NMR (400 MHz in CDC13+DMSO-d6), 15: 0.98(d,J=7.09Hz, 3H), l.07(s, 3H), 1.25-l.48(m, 

I 0 2H), l.46(s, 3H), !.66-l.8l(m, 3H), 2.02-2.74(m, 6H), 3.26(s, I H), 3.26-3.32 . 

(m, IH), 6.19(s, lH), 6.22(dd, J 1=i0.13Hz. Ji=l.76Hz. IH), 6.53(dd, J1=3.44Hz, J2=1.6JHz, 

lH), 6.64(d,J=l0.04Hz, IH ), 7.15(d,J=3.37Hz, JH), 7.62(d,J=0.81Hz, lH). 

Example 3 

15 I 7 /i-((N,N-Dimethylcarbamoyl)thio]carbonyl-9,l l-epoxy-17 a-((2-furanylcarbonyl)oxyl-

16a:methy1-3-oxoandrosta-l,4-diene 

A solution of 9,11-epoxy-l 7 a-((2-furanyl'carbonyl)oxy] 16a-methyl-3-oxoandrosta-l ,4-diene-

17,B-carboxylic acid (7.0g, 0.0129mol) and N,N-dimethylthiocarbamoyl chloricle (2._74g, 

20 o.0259moll in tetrahydrofuran (3Smll was cooled to 10 to ls0c and treated with triethylamine 

(2.86g, 0.0283mol) and tetrabutulammonium iodide (0.5g). The reaction mixture. was. then 

wanned to ambient temperature, stirred for 4hrs and then added N.N-dimethylacetamide (21 ml) 

followed by water (140ml). The resultant mixture. was cooled to 0°C, the product filtered. 

washed ..;,ith water and dried to yield the title compound as light yellow solid. (6.6g, 79.1 %.). 
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'H NMR (400 MHz in CDCh+DMSO-d6), 8. 1.0l(d, J;,,,7.1 lHz. 3H), 1.15(s, 3H), 1.41-1.49(111, 

2H). l.46(s, 3H), 1.72-1.87(m. 3H), 2.19-2. 73(m. 6H), 3.06(s. 3H), 3.16(s. 3H), 3.30(s, 1 H), 

. 3.30-3.32(m, 1 H), 6.19(s, 1 H), 6.22(dd, J1=10.02Hz, J1=1.74Hz. 1 H), 6.58(dd, J 1=3.51 Hz, 

J2=1.68Hz, lH), 6.64(d, J=l0.09Hz, lH ), 7.22(d, J=3.51Hz), 7.67(d, J=0.90Hz, lH). 

Example .f 

9,1 t-Epoxy-17 a-((2-furanylcarbonyl)oxy]-l 7 q.r-hydroxy-16a-methyl-3-oxoandrosta-l ,4-. 

diene-17 p.carbothiolc acid 

I 
CY"' 

0 :yQ 
, 

·~ . 

· 10 A suspension of 17 p.[(N,N-dimethylcarbamoyl)thio ]carbonyl-9, l l -epoxy-17 a-[(2-

furanylcarbonyl)oxy]-16a-methyl-3-oxoandrosta-!,4-ciiene (5.0g, 0.0106 11101) and potassium 

carbonate (2.94g, 0.0213mol) in methanol (25ml) was stirred at ambient temperature for Shrs 

under a blanket of nitrogen. Thereafter, water was added to the reaction mixture and the resultant 

clear 'solution was washed with toluene . The aqueous layer containing the product was 

15 charcoalized and then acidified with 2N HCl until pH was 1.5 to 2.0. The precipitated product 

was filtered, washed with water, and dried to· yield the title compound as an l)ff-white solid (3.6g, 

83.%). 
1H NMR (400 MHz in CDC13), (j: 1.0l(d, J=7.l 1Hz, 3H), t.i2(s. 3H), 1.36-1.48(m, 2H), 1.46(s, 

3H), l.72-1.8l(m, 3H), 2.18-2.69(m, 6H), 3.28-3.31(m, IH), 3.31(s, IH), 6.2l(s. lH), 6.25(dd, 

20 J 1=10.08Hz, J,=1.76Hz. !H), 6.55(dd, J 1=3.48Hz, J2=1.61Hz, lH), 6.63(d, J=l0.06Hz, 1 H ), 

7.23(dd, J 1".'3.45Hz, J 2=0.58Hz. lH), 7.64(d, J=0.97Hz, lH). 

Example 5 

25 17 P.!(N,N-Dimethylcarbamoyl)thio]carbonyl-6a,9a-difluoro-l 7 a-((2-furanyl­

carbonyl)oxy]-l l p.hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene 
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To a solutioti of 6a,9a-difluoro-17a-[(2-furapylcarbonyl)oxy]-11P-hydroxy-l6a-methyl-3-

oxoandrosta-1,4-diene-l 7 P-carboxylic acid (12.3g, 0.025mol) and N.N-dimethylthiocarbamoyl 

chloride (9.29g, 0.075mol) in tetrahydrofuran (60ml) was added triethylamine (I 0.48ml, 

5 0.075mol) at I O-l 5°C and tetrabutylammonium iodide (0.92g) and the mixture stirred for 4hrs 

at ambient temperature. Dimethylacetamide (37ml) and water (3 IOml) were added to the reaction 

mixture and stirred for 2hrs at 0°C. The solid obtained was filtered, washed with water and dried 
'· 

to yield the title compound as a white solid (I 4.3g, 99%). 

1H NMR (400 MHz in CDCl3+DMSO-d6J, Ii: 1.00(d, J'=7.10Hz, 3HJ-, I. I 9(s, 3H), .1.30-1.3~(111, 

I 0 I HJ, l.54(s, 3H), 1.63-2.00(m, 3HJ, 2.22-2.60(m, 4H), 3.03(s, 3H), 3. I 6(s, 3HJ, 3.3 l-3.36(m, 

IH). 4.29(d, J= 8.91Hz, IH), 5.39(br-s, IH), 5.43-5.59(rri, !HJ, 6.Z;t(s, .IH), 6.27(da, 

J 1=10.15Hz, J,=1.75Hz, lH), 6.60(dd, J 1=3.49Hz, J 2=1.70Hz, !HJ, 7.15(d, J=3.46Hz, IH ), 

7.26(d, J=9.85Hz, !HJ, 7.80(d, J=0.92Hz, !HJ. 

15 · E:o:ample 6 

6a,9 a-Difluoro-l lP-hydroxy-l 6p.methyl-3-oxo-l 7 a-propionyloxyandrosta-l ,4-diene-17 P­

. carbothioic acid 

20 A suspension of 17 J1-[(N,N-dimethylcarbamoyl)thio]carbonyl-6a,9a-difluoro-l l/J-hydroxy-IGP­

methyl-3-oxo-17 a-propionyloxyandrosta- l,4-diene (5.0g, 9.27 mmol) in 75ml diethylamine was 

heated under reflux for 8hrs. The cooled re.action mixture was poured in to ice-water acidified 

with 2N HCI to pH 2 and extracted with ethyl acetate. The ethyl acetate extract was washed with 
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water, dried; and .concentrated in vacuo. The residue obtained was crystallized from ethyl acetate 

to give the title compound as light yellow solid (3.2g, 73. 7%) 

'H NMR (400 MHz in COCh),0: 1.06(s, 3H), J.16(t, J=7.S2Hz, 3H), 1.20-1.25(m, I H), l.39(d . 

.1=7.23H;z, 3H), l.54(s, 3H), 1.67-2.0S(m, 4H), 2.22-2.SO(m, 4H), 2.39(q, J=7.69Jiz, 2H). 

5 4.45(br-d, J=7.69Hz, I H),5.30-5.50(m, IH), 6.38(d, J=9.93Hz, IH), 6.43(s, I H), 7. t 5(dd. 

J=I0.17Hz, IH) .. 

In an analogous manner was prepared 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-11 f3-

hydroxy-16f3-methyl-3-oxoimdrosta-l,4-diene-l 7 p..carbothioic acid. 

I 0 Example 7 

6a,9a-Difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l l,8-hydroxy-J 6a-methyl-3-oxoandrosta-J ,4-

diene-17 p..carbothioic acid 

A suspension of 17 ,8-[(N.N-dimethylcarbamoyl)thio]carbonyl-6a,9a:difluoro-l 7 a-((2-

15 furanylcarbonyl)oxy]-11,8-hydroxy-16a·methyl-3-oxoandrosta-l ,4-diene (I 4.2g, 0.02411101) and 

potassium carbonate (6.78g, 0.0491mol) in methanol (70ml) was stirred at ambient temperature 

for 6hrs under a blanket of nitrogen. Thereafter, water was added to the reaction mixture and the 

resultant clear solution was washed with toluene. The aqueous layer containing the product was 

charcoalized and then acidified with 2N HCI until pH was 1.5 to 2.0. The precipitated product 

20 was filtered, washed with water, and dried to yield the title compound as white solid ( 11.Sg. 

94.8%). 
1H NMR (400 MHz in CDC!,+DMSO-d6), <5: l.03(d, J=7. l 7Hz, 3H), l.20(s, 3H), 1.31-1.37(111. 

IH), I.56(s, 3H), l.73-2.03(m, 3H), 2.28-2.59(m, 4H), 3.37-3.42(m, IH), 4.35-4.38(br-d, I HL 

4.89(d, J=l.22Hz, IH), 5.34-5.Sl(m, Ill), 6.34(dd, J 1=10.06Hz, J 2=!.88Hz, IH), 6.39(s, I Hi. 

25 6.53(dd, J 1=3.45Hz, J 2=1.73Hz, IH), 7.14(dd,J1=3.28Hz, J 2=0.49Hz, IH), 7.25(dd, J 1=10.12Hz_ 

]z=l.30Hz, IH), 7.63(dd,J1=1.73Hz,]z=0.63Hz, IH). 
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The fa !lowing 17 ,ll-carbothioic acids were prepared by an analogous method to example 7: 

9a-Fluoro-1 7 a-[(2-furanylcarbonyl)oxy]-11,ll-hydroxy-16a-methyl-3-oxoandrosta- I ,4-diene­

I 7,8-carbothioic acid. 

6a,9a-Difluoro-1 l,8-hydroxy- l 6 a-methyl-I 7 a-[((3-methyl-2-furanyl)carbonyl]oxy]-3-

oxoandrosta- I ,4-diene-1 7 ,8-carbothioic acid. 

' ' 
6a,9a-Difluoro-17 a-[(3-furanylcarbonyl)oxy]-l l,ll-hydroxy-16a-methyl-3-oxoandrosta- I ,4-

·I 0 iliene-1 7,8-carbothioic acid. 

Ga, 9a-Difluoro- i I ,8-hydroxy- l 6a-~ethyl-3-oxo-J 7 a-[(2-thienylcarbonyl)oxy]-androsta- I ,4-

diene-17,8-carbothioic acid. 

15 17 a-[[(5-Cliloro-2-thioenyl)carbonyl]oxy]-6a,9a-difluoro-l l,8-hydroxy-16a-methyl-3-

oxoandrosta-1,4-diene- I 7 ,8-carbothioic acid. 

20 

I 7 a-Cyclopropylcarbonyloxy-6a,9a-difluoro-l J,ll-hydroxy-J 6a-methyl-3-oxoandrosta- I ,4-

diene- I 7,ll-carbothioic acid. 

I 7 a-Cyclobutylcarbonyloxy-6a,9a-difluoro-l l,ll-hydroxy~l6a-~ethyl-3:oxoandrosta-1,4-diene-" 

I 7 p.carbothioic acid. 

I 7 a-Cyclopentylcarbonyloxy-6a,9a-difluoro- l l,ll-hydroxy-16a-methyl-3-oxoandrosta-1,4-

25 diene-17 ,6-carbothioic acid. 

I 7 a-Cyclohexylcarbonyloxy-6a,9a-difluoro- l l,ll-hydroxy-16a-methyl-3-oxoandrosta- I ,4-

diene-17 p.carbothioic acid. 



17 a-Cyclohexylmethylcarbonyloxy-6a,9a-difluoro-l IP.hydroxy-16a-methyl-3-oxoandrosta-

1,4-diene-17 P-carbothioic acid. 

9a-Fluoro-l 1P-hydroxy-l6a-methyl-3-oxo-l 7 a-propionyloxyandrosta-1,4-diene- I 7 p. 
5 carbothioic acid. 

9a-Fluoro-11 P-hydroxy-16P:methyl-3-oxo-l 7a-propionyloxyandrosta- I ,4-diene- I 7 p. 
carbothioic acid. 

I 0 6a,9a-Difluoro-l IP-hydroxy-16a-methyl-3-oxo-17 a-propionyloxyandrosta-1,4-diene" I 7 [J­

carbothioic acid. 

15 

6a,9a-Difluoro-l IP-hydroxy-16f3-methyl-3-oxo-l 7 a-propionyloxyandrosta-1,4-diene-17 [3-

carbothioic acid. 

I 7 a-Butryloxy-6a,9a-difluoro- l lf3-hydroxy-l 6a-methyl-3-oxoandrosta-l ,4-diene- I 7 /3-

carbothioic acid. 

6a,9a-difluoro-l lf3-hydroxy-l 6a-methyl-3-oxo-l 7 a-valeryloxyandrosta-l ,4-diene-17 [3-

20 carbothioic acid. 

6a,9a-Difli.Joro-1 Ip.hydroxy- \6a-methyl- I 7 a-(2-methylpropionyl)oxy-3,.oxoandrosta-1,4-

diene- I 7 [3-carbothioic acid. 

25 17a-Di~hloroacetoxy-6a,9a-difluoro-l lf3-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 /3-

carbothioi9 acid. 

30 

6a,9a-Difluoro-1 !f3-hydroxy-17 a-(methoxymethylcarbonyl)oxy-16a-methyl-3-oxoandrosta­

l ,4-diene- l 7 [3-carbothioi~ acid. 

""' I 
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6a,9a-Difluoro-l 7 a-( ethoxymethylcarbonyl)oxy-1 I p.hydroxy-16a-methyl-3-oxoandrosta- I ,4-

diene-1 7 P-carbothioic acid. 

17 a-( Et\1oxycarbonyl)oxy- I I P-hydroxy-16a-methyl-3-oxoandrosta- I ,4-diene-17 jJ-carbothioic 

5 acid. 

6a,9a-Di fluoro-17 a-( ethoxycarbonyl)oxy-11jJ-hydroxy-I6a-methyl-3-oxoandrosta-1,4-diene­

l 7 jJ-carbothioic acid. 

I 0 Example 8- Co111pou11d IA.44 

2-Phenyl-2-oxoethyl 6a,9a-difluoro-J 1/Fhydroxy-J6a-methyl-3-oxo-J 7a­

propionyloxyandrosta-1,4-diene-11 p.carboxylate 

2-Bromo-1-phenylethanone (0.438g, 2.2mmol) and sodium iodide (50mg) were added Lo a 

15 stirred mixture of 6a.9a-difll!oro-1 ljJ-hydroxy-16a-methyl-3-oxo-l 7 a-propionyloxy-androsta­

l,4-diene-17 P-carboxylic acid ( 1.0g, 2.20mmol) and anhydrous potassium carbonate (0.360g, 

·2.6mmol) in acetone (15ml). The mixture. was stirred under a .blanket of nitrogen at 25 to 30°C 

for 8hrs, ihen pou~ed i~to water and extracted with ethyl acet.ate. Ti1e organic layer was washed 

twice with water, dried, and concentrated in vacuo. The residue was purified by column 

20 chromatography (40% ethyl acetate in hexane) to yield the title compound as a white solid. 

The following compounds were prepared in a manner similar to example 8 using an appropriate 

carboxylic acid of formula II and compound of formula III-A: 

IA.I, !A.2, !A.4, IA.5, IA.7 to IA.IO, IA.!2, !A.IS to IA.19, IA.21, lA.23 to 25, IA,28 to 30. 

25 IA.32, IA.33, IA.36, IA.37, IA.42, !A.46, IA.48, IA50, IA.52, !A.54, IA.57, IA.60, IA.62 to 

IA.67, IA.71, !A.72, IA.74, !A.76, IA.77, IA.80, !A.82, IA.84, lA.87, IA.91, IA.103, IA.115, 

IA.118, IA.121, IA.133. 
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Example 9- Co111po1111d /A.38 

S-[2-0xo-2-( 4-trifluoromethylpltenyl)ethyl) 6a,9 a-difluoro-1 I {3-hyd roxy- l 6a-methyl-3-

oxo-17 a-.propionyloxyandrosta-l,4-diene-17 {3-earbothioate 

H~~:~ 0 lo 
O~'•,O. ---0~,r CF, 

~ 

A mixture of 2-bromo-1-(4-trifluoromethylphenyl)ethan-l-one (0.569g, 2. 13mmol), 6a,9a­

di fluoro-11f3-hydroxy-t6a-methyl-3-oxo-17 a-propionyloxyandrosta-1,4-diene- l 7 p.carbothioic 

acid (J.Og,. 2.13mmol) and anhydrous potassium car~onate (0.295g, 2.13mmol) in acetone 

(25ml) was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. The reaction mixture was 

·10 then poured into water and extracted·with ethyl acetate. The·organic layer was washed with 

water, dried, and concentrated in vacuo. The residue was purified by column chromatography 

(40% ethyl acetate in hexane) to yield the title compound as a white solid. 

The following compounds were prepared in a manner similar to example 9 using an appropriate 

thioic acid of formula II and compound of formula ill-A: 

15 IA.3, !A.6, IA.11, IA.13, IA.14, IA.20, IA.22,. IA.26, IA.27, IA.31, lA.34, IA.35, IA.39,IA.40, 

IA:43, IA.45, IA.47, IA.49, IA.51, IA.53, IA.55, IA.56, IA.58, IA.59, IA.61, IA.63, IA.68 to 

JA:70, IA.73, IA.75,.!A.78, IA.79, IA.81, IA.83, IA.85, IA.86, JA.88 to JA.90, IA.92 to IA.J.02, 

20 

.. ·. 
IA.t'04 to IA.108; IA.lfO to IA.114, IA.116, IA.117, IA.119, IA.120, !A.122 to IA.124, IA.126 

to IA. 132, IA.134 to IA.186, IA.198. 

Example I 0- Co111po111td JA.59 

S-[ 1,1 c Dimethyt-2--0xo-2-phenylethyl) 6a,9 a-difluoro-11/3-hydroxy-1·6a-methyl-3-oxo- l 7 a­

p ropionyloxyandrosta~ t,4-diene-17 f3-carbothioate · 
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2-Bromo-2-me.thyl-l-phenyl-propan-1-onc (0.483g, 2.13mmol) was added to a stirred mixture of 

6a,9a-diOuoro- l lJJ-hydroxy-l 6a-melhyl-3-oxo-l 7 a-prop,ionyloxyandrosta-l ,4-diene-17 P­

carbothioic acid (l.Og, 2. I 3mmol) and anhydrous potassium carbonate (0.295g. 2. lJmmol) in 

acetone. (20ml) and the mixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. 

5 The reaction mixture was then poured into water and extracted with ethyl acetate. The organic 

layer was washed with water, dried, and concentrated in vacuo. The residue was purified by 

column chromatography (40% ethyl acetate in hexane) to·yield the title compound as a white 

solid. 

l 0 The following compounds were prepared in a manner similar to example l 0 using an appropriate 

thioic acid of formula II and compound of formula m,A: 

IA. 109, IA.187 to IA.197 .. 

Example 11- Compound IA-1.2 

15 S-(1-Benzoylcyclopentyl) 6ti9a-difluoro-l 1P-hydroxy-16a-methyl-3-oxo-17 a­

p ropionyloxyan d rosta-l ,4-diene-17 p.carbothioate 

0-Bromocyclopentyl) phenyl methanone (0.539g, 2.13mmol) was added to a stirred mixture of 

6a,9a-dinuoro-11P-hydroxy-16a-methyl-3-oxo-17a-propionyloxyandrosta-l ,4-diene- l 7 P-

20 carbothioic acid ( l.Og, ~.13nunol) and anhydrous potassium carbonate (0.295g, 2.1 Jmmol) in 

acetone (25rnl), and the mixture was stirred under a blanket of nitrogen.at 25 to 30°C for Jhrs. 
. . . . . 

The reaction mi~ture ·was then poured. into water and extracted with ethyl acetate. The organic 

layer was washed with water, dried, and ·concentrated in vacuo. The residue was puri tied by 

column chromatography (35% ethyl acetate in hexane) to yield the title compound as a white 

25 solid. 

The compou1id IA-1.1 was prepared if) a manner similar to example 11. 
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Example 12- Co111po1111d IA-2.J 

S-(l-0.xo-1,2,3,4-tetrahydronapthalen-2-yl) 6a,9a-difluoro-11/J-hydroxy-16a-methyl-17 ~ 

p ropionyloxy-3-oxoandrosta-1,4-diene-17 p.carbothionte 

~T-#~ 
F 

5 2-Bromo-1-tetralone (0.395g, L75mmol) was added to a stirred. mix~ure of 6a,9a-difluoro-11/J­

hydroxy-16a-methyl-3-oxo-1 7 a-propionyloxyandrosta-l ,4-diene-17 fJ-carbothioic acid (0.500g, 

1.06mmol) and anhydrous potassium carbonate (0.161g,_1.17mm.ol) in acetone (I Oml) and the 

n1ixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. The reaction mixture was 

then poured into water and extracted with ethyl acetate. The organic layer was washed with 

I 0 water, drfed. and concentrated in vacuo. The residue was purified by column chromatography · 

(40% ethyl acetate in hexane) to yield the title compound as a white solid. 

Example 13- Compo1111d JA.41 

S-12-0xo-2-(2,4,6-Trimethylphenyl)ethyl] 9 a-chloro-17 a-I (2-f u ranylca rbonyl)oxyl-1· 1 /3-

1 5 hydroxy-16a-methyl-3-oxoandroSta-l,4-diene-17 fJ-carbothioate 

2-Bromo-1-(2,4,6-trimethylphenyl)ethanone (0.287g, 'l.13mmol) was added to a stirred mixture 

of 9, 1 l-epoxy-17 a-[(2-furanylcarbonyl)o,xy]-16a-methyl"3-oxoandrosta- I ,4-diene-1.7 /J­

carbothioic acid (0.600g, 1.28mmol) !'nd anhydrous potassium carbonate (0. I 94g, 1.4011111101) in 

20 acetone (25ml) and the mixture was stirred under a blanket of'nitrogen at 25 to 30°C for 2.5hrs. 

The reaction mixture was then poured into water and extracted with ethyl acetate. The organic 

layer was washed with water, dried, and concentrated in vacuo. The crude sblid was dissolved in 

glacial acetic acid (lOml) and concentrated hydrochloric acid (lml) was added at 10-15°C. The 

mixture was stirred at 15-20°C for 30 min, poured into ice-water (4001111), the product filtered. 
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. washed with water, and finally dried in air oven. The crude solid was purified by column 

chromatography (35% ethyl acetate .in hexane) to yield the title compound as a white solid. 
. ' . 

Example 14- Co111uou11d IB.45 
' 

5 S-(4-Hydro~-y-but-2-ynylJ. 9a<-chloro-J 7a<-((2-furanylcarbonyl)oxy(-l 1 P,hydroxy-16a-

methyl-3-oxoandrosta-J,4-diene-J 7 p.carbothloate 

4-(Tetrahydropyran-2-yloxy)-but-2-ynyl toluene-4-sulfonic acid ester (0.727g; 2.24mmol) was 

added to a stirred mixture of 9, 11-epoxy-1 7 a-[(2-furanylcarbonyl)oxy]-17 a-hydroxy-l 6a-
, I 

I 0 methyl-3-oxoandrosta- l ,4-diene-17 P-carbothi0ic acid ( l.Og, 2.13 mmol) and ·anhydrous. 

potassium carbonate (0.300g, 2.34mmol)_ in acetone (20ml) and the mixture was stirred under a 

blanket of nitrogen at 25 to 30°C for 4hrs. The reaction mixture was then poured into water and 

extracted with ethyl acetate. The organic layer was washed with water, dried, and conce1itrated 

i11 vacu_o. The crude solid was dissolve in methanol (15ml) and concentrated hydrochloric acid 

15 (4ml) was added at !0-15°C. The mixture was stirred at 25-30 for 30miit and then heated a1 

60°C for 4hrs. The mixture was then cooled and poured in to ice-water. The solid was filtered. · 

· washed with water, and dried. The crude solid was purified by colul1ln chromatography (3'~o 

methanol in dichloromethane) to yield the title compound as a white solid. 

20 . Example 15- Compou11d IB.2 1 

S-( 4-Hydroxy-but-2-ynyl) '6a,9a-di0uoro-1 lfi-hydroxy-16~methyl-3-0xo-17a­

propionyloxyand~osta-1,4-diene-17 p.carbothioate 

0 :~ 
··.,o ---

~H 

0 :ii' 
' 

•••• 0 

6 ~ 
; 

F 

0 ' ; 

., 
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4-Chloro-but-2-yne-1-ol (O. I 69g, l.62mmol) was added .to a. stirred mixture of 6a,9a-di fluoro-. , 

11P-hydroxy-l6a-methyl;3-oxo-17a-propionyloxyandrosta-1,4-diene~17 p.carbothioic acid 

(0:800g. 1.54 mmol) a!ld anhydrous potassium carbonate (0.234g, 1. 70 mmol) in acetone (201111) 

and the mixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. The reaction 

5 mixture was then poured into water and extracted with ethyl acetate. The organic layer was 

washed with water, dried, and concentrated in vacuo. The residue was purified by column 

chromatography (3%methano.l in dic~loromethane) to·yield the title compound as a white solid. 

The following compounds were prepared in a manner similar to example 15 using an appropriate 

I 0 thioic acid of formula II and compound of formula III-B: 

IB.I, IB.4, IB.5, IB.7 to IB.11, IB.20 to IB.24, IB.26 to IB.29, IB.38, IB.39, IB.61, IB.62, 

IB.1.32. 

Example 16- Compou11d JB.25 

15 S-[3-(l-Hydroxycyclohexyl)prop-2-ynyl! 6 a,9 a-difluoro-170,.((2-f u ranyi~arbonyl)oxy I­

I I p.bydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P.carbothioate 

4-Methyl-[3-(hydroxycyclohexyl)prop-2-ynyl]benzenesulfonate (0.222g, 0.72mmol) was added 

to a stirred mixture of 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]- l l,B-hydroxy-l 6a-methyl-

20 3-oxoandrosta-l,4-diene-l 7P-carbothioic acid (0.350g, 0.688mmol) and anhydrous potassium 

carbonate (0.104g, 0.156mmol) in acetone (:iOml) and the mixture was stirred under a blanket of 

nitrogen at 25 to 30°C for 3hrs. The reaction mixture was then poured into water and extracted 

. with ethyl acetate. The organic layer was washed with water, dried, and .concentrated in vacuo. 

The residue was purified by column chromatography (35% ethyl acetate in hexane) to yield the 

25 : title· compound as a white solid. 

: 26) 
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Compound IB.40 was prepared in a manner similar to example 16. 

Example 17- Co111po1111d IB.35 

S-14-11-Butylcarbonyloxy-but-2-ynyl] 6a,9a-difluoro-l I ,B-hydroxy-16a-rnethyl-3-oxo-l 7 a-

. 5 ~ropionrtoxyandrosta-t,4-diene-17 ,B-carbothioate 

Valery( chloride (0.337g, 2.79rnmol) was added at 10-15°C in to a stirred mixture of S-(4-
.. . . . . - . .. 

hydroxy-but-2-ynyl)6a,9a-difluoro-1 lft-hydroxy-16a-methyl-3-oxo- I 7 a-propionyl-

oxyandrosta-1,4-dien.e-1.7 ,B:c~rbothioate (0.Sg, 0.93mmol) and triethylamine (0.282g, 2.7911111101) 
- . . . . ~ 

10 in acetone (20ml) and the mixnire was stirred under a blanket of nitrogen at 25-30°C for 8hrs. 

15 

The reaction mixture was then poured into water and extracted with ethyl acetaie. The organic 

layer was washed with water, dried, and concentrated i11 vacuo. The residue was purified by 

column chromatography (35% ethyl acetate in hexane) to yield the title compound as a white 

solid. 

The following compounds were prepared with similar maimer to example 17: 

IB.31 to IB.37, IB.48 to IB.53, IB.55 to IB.60'. !B.67 t~ IB.73, IR7S to "[B".86, IB.88, IB.92-

IB.102, IB.104 to IB.122, IB.124, IB.133, IB.135, IB.148, IB.155, IB.157: 

20 Exai11ple 18- Compou11d IB.3 

. S-(4-Fluorobut-2-ynyl) 6a.,9a-difluoro-l l,B-hydroxy-16a-rnethyl-3-oxo-17a.-propionyl­

oxyandrosta-.1,4-diene-l 7 p.carbothioate 
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~H 

0 :"11'-
.... , 0 

~ 
0 :"II'-

··~. 0 . 
F 

0 ' ; 
0 ;; 

F 

Diethylaminosulfur trifluoride (DAST) (0.1 Slg, 0.93mmol) was added to a stirred solution of S-

( 4-hydroxy-but-2-ynyl) 6a,9a-difluoro-l l/J-hydroxy- I 6a-methyl-3-oxo-l 7 a-

propionyloxyandrosta- l,4-diene-17 fJ-carbothioate (0.450g, 0. 783mmol) in dry dichloromethane 

5 (20ml) at 25-30°C and the mixture was stirred _under a blanket of nitrogen at 25-30°C for 2hrs. 

The reaction mixture was washed with sodium bicarbonate solution (2'Sml), water, dried, and 

concentrated in _vacuo. The residue was purified by colt1mn chromatography (40% ethyl acetate 

in hexane) to yield the title compound as a white solid. 

1,0 The compound !B.6 was prepared in a manner ~iniilar to example 18. 

. 15 

Example 19- Compound IB.15 

S-( 4-Hyd roxy-(Z)-but-2-enyl) 6a,9 a-dilluoro-17 a-( (2-furanylcarbonyl)oxy ]-11 /J-hyd roxy-

16 a-methyl-3-oxoandrosta-1,4-diene-17 fJ-carbothioate 

~OH 

0~;-o-~----0~~ 
F 

(ZJ-4-Chloro-but-2-en-1-ol (0.69lg, 6.48nµnol) was added to a stirred mixture of 6a,9a­

difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l l/J-hydroxy-16a-methyl-3-oxoandrosta-1,4'diene• I 7 /3-. 

carbothioic acid (3.0g, 5.8711Jmol) and anhydrous potassium carbonate (0.895g, 6.48 mmol) in 

acetone (60ml) and the mixture was stirred under a blanket of nitrogen at 25 to 30°C for 3hrs. 

20 The reaction mixture was then poured into water-and extracted with 'ethyl acetate. The organic 

layer was washed with water, dried, and concentrated in vacuo. The residue was purified b_y 



48 

column chromatography. (I% methanol in dichloromethane ) to yield .the title compound as a 

white solid. 

The compounds IB.16, IB.30 were prepared with similar manner to example 19. The compounds 

IB.13, IB.14,. IB. I 7 were prepared by similar manner using (£)~4~bromo-but-2-en-l-ol and an 

5 appro1)riate thioic acid of forµlUla II. 

Exa111ple 20- Co111pou11d IB.44 

S-[ 4-(2-Ethoxy-l ,2-dioxoetllyl)oxy-(E)-bu t-2-enyll 6 a,9 a-difluoro-I Ip.hydroxy- I 6 a~ 

methyl-3-oxo-17 a-propionyloxyandrosta-l ,4-diene-17 p.carbothioate 

lo" . ~o,\-0._; 
o 0 '"Ji' ~~o . o ···~~ o . 

'o ~ · ~o 

. h F 
0 . - 0 = 

··10 ; F 

Ethyl oxalyl chloride (0.352g, 2.58mmol) was added at 10-15°C in to a stirred mixture of S-(4·­

hydroxy-(E)-but-2-enyl)-6a,9(,l-difluoro-I I,8-hydroxy-16a-methyl-3-oxo- I 7 a­

propionyloxyandrosta-1,4-diene- I 7 p.carbothioate (0.7g, I .29mmol) arid triethylamine (0.260g, 

2.58mmol) in acetone.(20ml) and the mixture· was stirred under a blanket ofnitrogen at 25-30°C 

15 for 8hrs. The reaction mixture was then poured into water and extracted with ethyl acetate. The 

organic layer was washed wiih water, dried, and concentrat~d in vacuo. The residue was purified . 

by column .chromatography (35% ethyl acetate in hexane) to yield the title compound as a white .. 

solid. 

20 The compound IB.46 was prepared in a similar manner to example 20. The compounds IB.47 

and !B.54 were prepared from.IB.15 and IB.4 respectively, in a similar man11er to example 20. 

Example 21- Compoulld IB.42 

4-Methoxy-4-oxo-(£)-but-2-enyl 6a,9a-difluoro-l 1_8-hydroxy-16a-methyl-3-oxo-I 7 a-

25 propionyloxyandrosta-1,4 diene-17,8-carbothioate 

,.... .. -
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Methyl 4-bromocrotonate (O. l 9lg, l.06mmol) was added at 25-30°C in to a stirred mixture of 

6a,9a-difluoro- I l /3-hydroxy- l 6a-methyl-3-oxo-l 7.a-P.ropionyloxyandrosta- l ,4-diene-l 7 /3-

carbothioic acid (0.Sg, l.06mmol) and anhydrous potassium carbonate (0.146g, I.0611111101) ii1 

5 N.N-dimethylforrnamide (!Om!) and the mixture was stirred under a blanket of nitrogen at 25-

300C for I.Sh.-;;. The reaction mixture was then poured into water and extracted with ethyl 

.acetate. The organic layer .was washed with water, dried, and concentrated in. vaczio. The residue 

was purified by column chromat<igraphy (40% ethyl ·acetate 'in hexane). to yield the title 

compound as a white solid. 

10 

Compounds IB.41 and IB.43 were prepared in a manner similar to example 21. 

Example 11 

6 a,9a-Difluoro;1 7 a-[ (2-f uranylcarbonyl)oxy)-l lfl-hydroxy-16a-methyl-3-oxoandrpsta-1.4-

l 5 diene-17/l-carbonylsulfenic add 

A solution of urea-hydrogen peroxide (2.4lg, 0.0256mol) in N.N-dimethylforrnamide was added 

at 10 to 15°C into a clear solution· of 6a,<)a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-ll/3-

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-l 7 JJ-carbothioic acid (13.0g, 0.0256mol) in N.N-

20 dimethylforrnamide (40ml). The reaction mixture was stirred at .10- l 5°C for 30min, th.en poured · 

into ice-water. The solid was filtered, washed with water, and dried at 50-60°C to yield the title 

compound as white solid (12.0g, 89.48%). 
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1
H NMR (400 MHz in CDCl3+DMSO-d6), 8: l.Oi;{a, J=7.09Hz, 3H), 1.19{s, 3H). 1.33-

1.38(111, I H), l.55(s, 3H), l.58-l.98(m, 4H), 2.26-i.52(111, 4H), 3.02-3.06(m, I H), 4.32-(hr-d, 

J=8.76Hz, IH), 5.14-5.19(br-s, IH), 5.38-5.54(m, IH), 6.'].9(s, IH), 6.30(d, J=8.71Hz, IH), 

6.54(dd, J,=3.32Hz, Ji'."l.53Hz, I H), 7.08(d, J=3.37Hz, I H), 7.27(d, J".°10.30Hz, I H), 7.67(s, 

5 IH). 

10 

E.~amnle 23 

6a,9a-Difluoi-o-l l,B-hydroxy-l 6a-methyl-3-oxo-l 7 a-propionyloX)'.androsta~l ,4-diene-17 /3-

carbonylsulfenic acid 

· Hydrogen peroxide (30Vol, 60ml) was added to a suspension of 6a,9a-difluoro-1 l,6-hydroxy-

I 6a-111ethyl-3-oxo-l 7 a-propionyloxyandrosta-1_.4-diene-1 7,8-carbothioic acid (20.0g, 

42.6811111101) in methanol (120ml) at 10 to 15°C . The reaction mixture was stirred at ambient 

temperature for 1 hr. Excess peroxide was neutralized with 10% sodium metabisulfite solution. 

15 the proquct was filtered, washed with water, and dried to yield the title compound as white solid · 

(19.9g, 96.22%). 

1H NMR (400 MHz in CDC13+DMSO-d6), 8: 0.98(d, J=7.10Hz, 3H), l.08(t, J=7.55Hz, 3H). 

1.12(s, 3H), l.25-1.33(111, lH), l.53(s, 3H), l.58-1.93(m, 4H), 2.12--2.47(111, 4H), 2.33(q, 

J=7.57Hz, 2H), 2.95-2.99(m, IH), 4.24-4.27(br-d, 1 H), 5.15(br-s. l.HJ;.5.36-5.53(111, I H), 6.26(s. 

20 I H), 6.27(dd, J 1=10.21Hz, J 2=1.68Hz, lH), 7.24(d, J=9.73Hz, I H). 

The following 17,6-carbonylsulfenic acids were prepared by an analogous method to example 23: 

9a-Fluoro-1 7 a-[(2-furanylcarbonyl)oxy]-11,8-hydroxy-16a-111ethyl-3-oxoandrosta-1,4-diene-

25 17,6-carbonylsulphenic acid. 
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6a,9a-Di fluoro-11/J-hydroxy-l6a-methyl-17 a-penatanoyloxy-3-oxoandrosta-1,4-diene-17 p. 

carbonylsulphenic acid. 

Example 24- Co111pou11d IC:J 

5 6a,9a-Ditluoro-11/J-hydroxy-16a-m:thyl-3-oxo-17 ~propionyloxyandrosta-1,4-diene-17(3-

carbonylsulfenic acid fluoromethyl ester 

9.-' 

0 r -~o .. ~'JI' 
~ i ~-..O" 

F 

0 • 0 ;: 
F F 

Bromotluoromethane (1.5ml) was added at 0°C in to a stirred mixture of 6a,9a-ditluoro-

I 0 11/]-hydroxy-I6a-methyl-17 a-propionyloxy-3-oxoandrosta-1,4-diene-l 7 /]-carbonylsulphenic 

acid (l.5g, 3. lmmol) and anhydrous potassium carbonate (0.427g, 3.1 mmol) in acetone (501111). 

Tli~ mixture was stirred under a blanket of nitrogen at 5 to I0°C for lhr. The reaction mixture 

was then poured into water and extracted with ethyl acetate. The organic layer was washed with 

water, dried, and ·concentrated in vacuo. The residue was purified by preparative HPLC to yield 

15 the title compound as a white solid. 

Structure of compound JC.3 was confirmed by single crystal X-Ray.as shown below: 
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The compounds IC.4, IC. I I to IC.14 were prepared in a similar manner to example 24 using 

appropriate carbonyl sulfenic acid offom1ula VJ and compound oflll-C. 

Example 25- Co111pou11d IC.5 

5 6a,9a-Difluoro-I 7 a-((2-furanylcarbonyl)oxy)-11P.hydroxy-16a-methyl-3-oxoandrosta-1,4-

diene-17tl-carbonylsulfenic acid (4-lluo'rophenyl)methyl ester 

0 · r-0-F 
~:.rO 

0 ,; 
F 

4-Fluorobenzyl chloride (0.277g, l.9!mmol) was added at 25-30°C in to a stirred mixture of 

6a,9a-di fluoro-1 7 a-[(2-furanylcarbonyl)oxy]-l IP.hydroxy-I 6a-methyl~3-oxoandrosta- I ,4: 

10 diene-17tl-carbonylsulfenic acid (1.0g, l.91mmol) and anhydrous potassium carbonate (0.344g, 

2.49mmol) in. N,N-dimethylforrnamide (15ml), and the mixture was stirfed 'mider a blankei.o'r 

nitrogen at 25-30°C for 2hrs. The reaction mixture was then poured into water and extracted with 

ethyl acetate. The organic layer was washed with water; and concentrated in vacuo. The residtte 

was purified by crystallization from acetone to yield the title compound as a white solid. 

15 The compounds IC.I, IC.2, IC.6 to IC.9, IC.15, IC.16, IC.18 to IC.23 were prepared in a manner 

similar to example 25. 

Examvle 26- Co111pou11d IC.IO 

6a,9a-Dilluoro-11 p.hydroxy,16a-met!iyl-3-oxo-17 a-propionyloxyandrosta-1,4-diene-17fJ-

·2Q carbonylsulfenic acid (2-(4-chlorophenyl)-2-oxoethyl] ester 

. ~°' 
o X" . . o 1 · o ~ 

~ii' -~o ... oil' . 
.. , 0 '/?"' ; •• •• , 0 

. F 
0 h 

" 0 ; . 
F F 

2-Bromo-1-( 4-chlorophenyl)ethanone (0.120g, 0.5 lmmol) was. added at 25-30°C in to a stirred 

mixture of 6a,9a-difluoro-l IP-hydroxy-16a-methyl-3-oxo-17 a-propionyloxyandrosta-1,4-
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diene-17/1-carbonylsulfenic acid (0.25g, 0.5Jmmol) a!ld anhydrous potassium carbonate 

(0.070g, 0.5Jmmol) in acetone (20ml) and the mixture was stirred under a blanket of nitrogen at 

25-30°C for 2hrs. The reaction mixture was then poured into water and extracted with ethyl 

acetate: The organic layer was washed with water, dried, and concentrated i11 vacuo. The residue 

. 5 was purified by column chromatography (35% .ethyl acet~te in hexane ) to yield the title 

compound as a white solid. 

Compound JC. I 7 was prepared in a similar manner to example 26. · 

Example 27-Compouud IB.63 

I 0 S-( 4-Methoxycarbonyloxy-but-2-ynyl) 6a,9a,.difluoro-17 a-((2-furanylcarbonyl)-oxyl-J JP­

hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17 /1-carbothloate 

0 
' F . 

? 
0 :r10 

' 

. . o'-(o-

. ~o ""' . 

··~o :rO . 
' 

' 0 : . 

F 

Methyl chloroforrnate(0.33g, 3.48mmol) was added at 25-30°C in to a stirred mixture of S-(4-

hydroxy-but-2-ynyl) 6a,9a-difluoro-17 a-((2-furanylcarbonyl)oxy]- I 1,B-hydroxy-16.a-methyl-3-

15 oxoandrosta-J.4-diene-17 P-carbothioate (l.Og, l. 74mmol) and triethylamine (0. 70g, 6.96mmol) 

in dry dichloromethane·(30m.1). The mixture was stirred at 25 to 30°C for 6hrs, then washed-with 

water and concentrated i11 vacuo. The residue was purified by column chromatography (30% 

ethyl acetate in hexane) to Yield the title compound as a white solid. 

The compounds IB.12, IB.18, IB.19, IB.64 to IB.66, IB.89, IB.91, 18.123, IB.125 to IB.129. 

20 ·rn.131, 18.134, IB.137 to IB.147, IB.149, IB.150, IB.153, IB .. 154, IB.156 were prepared in a 

manner similar to example 27. 

. ' 

Example 28-Compouud IB.103 

S-J 4-(N,N-Dimethylaminocarlwnyloxy)-but-2-ynyl] 6a,9 a-dillu oro-17 a-( (2-fu ranyl-

25 carbonyl)oxy]-11p.hydroxy-l6a-methyl-3-oxoandrosta-l ,4-diene-17 p.carbothioate 
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N.N-Dimethylcarbamoyl chloride (0.23g, 2.0mmol) was added at 25-30°C to a stirred mixture of. 

S-( 4-hydrox y-but-2-ynyl) 6a,9a-difluoro-J 7 a-((2-furanylcarbonyl)oxy]-J l/J-hydroxy-l 6a-

methyl-3-oxoandrosta-1 .4-diene-J 7 /J-carbothioate (l .Og, I. 74mmol) and triethylamine (0. 70g, 

5 6.96rnmol) in dichloromethane (30ml). The mixture was stirred at 25 to 30°C for 4hrs, then 

washed with water and concentrated in vacuo. The· residue was purified by column 

chromatogn1phy (40% ethyl acetate in hexane) to yield the title compound as a white solid. 

The compounds IB. I 29 to IB.131 were prepared in a manner similar to example 28 . 

. . 
JO Example 29- Co111pou11d IB.158 

S-14-Methoxybut-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxyl-11 P -hyilroxy- I 6a­

methyl-3-oxoandrosta-l ,4-diene-l 7 p.carbothioate. 

. 0 :r0 
. . 

-
. . . 

. 

H~~::ro 
o~ 

; 

J-Chloro-4-methoxybut-2-yne (0.086g, 0.72mmol) was added. to a stirred mixture of 6a,9cr-

15 difluoro-17 a-((2-furanylcarbonyl)oxy]-11/J-hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-l 7 /J­

carbothioic acid (0.350g, 0.688mmol) and· anhydrous potassium carbonate (0, l 04g, 0. 75611111101) 

in acetone (20ml). The· mixture was stirred under a blanket of nitrogen at 25 to 30°( fo1; 3hrs .. 

then poured into water and extracted with ethyl acetate. The organic layer was washed with 

water, dried, and concentrated in vacuo. The residue was purified by column chromatography 

20 (35% ethyl. acetate in hexane) to yield the title compound as a white solid. 

Co1\1pounds 18.159, JB. 160 were prepared in a manner similar to example 29. 
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Table I~ Lists the compound of formula I-A which have been synthesized 

''" /Q .>-tC'Jm1-m-•,, 
.,..O-CO-R5 ., 

0 ., 
Formula I-A 

5 

Table-1 

No. .H.1 R, R, ... ... p n m, ·z Chemical Name 

IA.I H H H Ethoxy 4-Chloro- H H 1 0 2-(4..Chlorophenyl)-2-oxocthyl I 7a-e1hoxyc:irlxmyloxy·l l {J-

phenyl hvdroKv-3-oxoandrosta-1,4-diene· I 7 n...·;nbox' late. ' 

lt\.2 ,,. F F Ethyl 4-Chtoro-· H .. H'.· J. .·o 2-{4.Chlorophenyl}-2-oxoethyl 6a, 9a-clinuom-1 IP..hytlro."y-16a· 

("H~ phenyl melhvl-3..oxo- I 7 a-nronion1. loxyandrosta-I .4-dienc- I 7 tkarboxvlatc 

IA.3 a· F F Ethyl 4-Ch\oro- H H 1 s S-[2-( 4-Chlorophenyl)-2-<ixoethyl} 6a.9a-Oi1luuro-1 I fJ-hydmKy-

C'H; phenyl 16a-methy1-3-oxo-17 a-propionyloxyomdmsta· I .4-tlicnc-17/J. 

carbothioalc. 

IA.4 11 H H Ethoxy 4-Fluoro- H H 1 0 2-(4-Fluorophenyl)-2-oxoe1hyl I 7a-ethoxyc<irhlinyloxy-l 1 P.. 
phenyl hvdroxv.J<iu:oantlrosla- l .4-d1em:- l 7 fl-cartxixylatt:. 

IA.5 •· F F Ethyl 4-Fluoro- H H 1 0 2-(4-Fluorophenyl)-2-mmethyl 6a,CJa--dillumi.1- l ljJ.hydn1xy- I (1a-

C'l-l.1 phenyl med1yl-J-0>:t1-17 a-propionyloxyamlmsta-1 .4-dicnc· ! 7 /J. 
carboxvlate. 

IA.Ci •· F F E1hyl 4-Fluoro- H H 1 s S-[2-(4-Fluorophenyl}-2-0xoethyl] 6a.'}a-dillunro· I 1 /1-hydnixy-

CH, phenyl I 6a-melh)'l-J-oxo- I 7 a-propionyloxyandrnsta-l .4-dicnc-17 fi· 
carbothioate. 

IA.7 H H H Ethoxy 2.4-0inuoro- H H 1 0 2-{2,4-Difluorophenyl)-2-oxoethyl 17 a-(cthoxyc11rhonyl)nxy-l l P-
phenyl hvdroxy-3-oxoandrosta-1,4-dicne-17 p. corbuxylalc. 

IA.8 H H H Ethoxy 2,4-Dichloro- H H 1 0 2-{2,4-Dichlordphenyl)-2-oxoeth)'l ·17 a-{etjiuxycarbonyl)oxy-11 P.. 
phenyl hvdroxv-J--0xoandrosta~ l ·,4-diene-17 P.carblix~ lalC. 

IA.9 a- F F Ethyl 2,4-Difluoro- H H 1 0 2-(2,4-Dinu('lmphcnyl)-2-nxocthyl fta.CJa-dillunro- l I fJ.hyJroxy-

'"' 
phenyl I 6a-methyl-3-oxo-17a-propionylo.'!;yundrosl:i-1.4 1\icnc-17 fl-

carbox• late. 

IA.HJ a- F F Ethyl 2.4-Dichloro H H I 0 2-(2.4-Dichlorophenyl)-2-oxoethyl 6a,tJa-<li1lu11n1-l l/J-hy1.lmxy: · 

CH, 'pheilyl I Cla-mclhyl-.l-oxo-17a-propionyloxyanr.lm;;la. I .4·dicni..;· 17 /J. 
carboxvlate. 

IA.11 a- F F Ethyl ~.4-DiOuoro- H H 1 s S-2-[(2,4-Dilluorophenyl)·2-oxoethyl] 6a.Qa-dillm1m· I l~ 

CH, phenyl .. hydroxy- I 6a-mct hyl-J--0xo-17 a-prop iony loxy.i.nd1\)S\o- l • .:l-die11e-

17 B-carbothioote. · · 

IA.12 H H H Ethoxy 3.4-Dichtoro- H H I 0 2-(3,4·Dichlorophcny\)-2-oxoethyl 17a·cthoxycurlmnyloxy-l IP-
phenyl h""roX"•J-oxoandrosta- \,4-dienc-17 n co.rbll.'<• l11tc. 

IA.13 a- F F Ethyl 2.4-Dichloro- H H 1 s S-(2-(2,4-Diclilorophenyl}-2-oxocthylJ 6a,Qa-difluoro- I IP. 

CH,, phenyl hydroxy- I 6a-mcthyl-3·oxo-I 7 a-prnpionylux yundn•stu-1.-1-dii:me-

17 °-.. atbothio:ite. 

IA.14 a- F F Ethyl 3.4-Dichloro-. H H 1 s S·[2-(3.4·Dichlorophenyl)-2-oxoethyl] 6a,9'r-dilluunl·l IP· 

C'H, phenyl hydroxy-I C:Ja-methyl-3-oxo-17a-pmpionylnxy:imlrnstu-1.4 1\ien·e· 

17 n.....arbothioate. 
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Nu. ... R, '" R, •• ,. n 1111 z Chemkali'i:ime 
1/\.15 a- F r Elhyl 3.4·Dichl111u· II ,., I () 2-CJ .4-1 fo:h lnn 1phL·nyl )· 2-u.~nc:thyl hu. 1111-di llunro-

c·11., Phenyl 11//-hydrnxy-I ria-1n1:1hyl-:t-nxn- I 7 11· 

IA.1(1 II II II Ellmxy 2-·111icnyl fl 
propinnyh 1xy.11idrostu- l .4 dk1w- I 7 //~arhuxyl;itc. ,., I () 2-0xn-2-(thinpht'll-2-yl)cthyl I 7a-
(cllx1xycarlmnyll11xy-l l//-hydruxy-J·nx11:111dm~1:i- I .4· 
dicnc-17 /J-carhuxvlulc. 

IA.17 II II H Etlmxy 5-Chlonl- H H I a 2-(5-Chlnruthio[lhcn-2-yl)-2-mmclhyl l 7 u-
2·thicnyl. (cthuxycarl.mny\)uxy-1 I f1-hydn1,;y-J-11xo;:m1lmstu • 1.4. 

dicn ...... l 7 t:i.carboxvlatc. 

IA.JM a- F F 'Ethyl .. S-Chloro- H H I a 2-(5-('hlnrnthiophcn-2-yl)-2-oxnclhyl loa, 'ln-dilluoro-

ru .• 2-thicnyl 11 /J.hydruxy-1 Cia-n'll!tl1yl-,l-1.1ll:11-1711· 
1mn ionyh1x""n<lmst:J-l.4-dicni:-l 7 //-t!arh.1:.:,,l:!lc. 

IA.1 11 II H H Ethoxy 5-Mcthyl- II H I a 2-( 5-Mclhylfurun-2-yl)-2-(lXOCthyl 17 fl· 
~ 

2-furyl (cthoxyc:irhnnyl)tl):y-11 fi-hydrnxy-J-oxo:indmsla-1.4. 
dicnc:-17 B-1!:irhoxvk1tc. 

IA.211 a- I' F Ethyl 5-Chloro- H H I s S-( 2·(5-( 'hlornth ioplieii-2-yl)-2 ·11xncth~·l I I• r?.IJa-

{ ·1~, 2-thicnyl ditlunnl-l lfl-hydrnxy- l<1a-111ethyl-J-ox11- I 7 a-

nron i11nylnxyundrosta- l ,4-d ienc- J 7 l/-carh11thi11"1!1..•. 

IA.21 a- F F Ethyl 5-Methyl- H H I a 2·(5·M1..1hylfuran•2-yl}-2·oxoc1hyl (1u.IJu•ditluurn-l lfi-

{ lJ., 2-liiryl • ilyJnixy• l(1a-methyl-J-ux11-l 7 a-pn.1piunyl1\xy11ndrost11-
I ,4-diene-17 n...nrbax\ hill!. 

IA.22 a- r F Ethyl 5-Methyl- H H I s S-[2-(5-Methyltiiran·2-yl)-2-ox11clhyll f1ri.'.Jrr-1lilluoro-· 

C'M, 2-furyl I IP.hydroxy- I 6a-n'll;!lhyl-J-ox11· I 7 «· 
nron fonvloxV1111dros10- J ,4-dienc- l 7 /J-carh••lhfrrute. 

l~.23 H H H Elhoxy I-Butyl H H 1 a J,3-Dimcthyl-2-oxohutyl l7a-{c:1hoxycarhm1yl}nxy-
11 ll..hvdroXv-J-oxoimdrost;i-l ,4-dic11e-l 7 //-c:irht1X\ l:ite. 

IA.24 ,., H H Ethoxy Methyl H H I a 2-0xopropyl 17a-(c:1hoxycarhtmyll<1xy-I l/1-hydmxy-3-
oxoandrosta-1,4-dicne-17 ft-c;irhox\•l:m:. 

IA.25 a- F F Ethyl I-Butyl w H I a J.J-Oimcthyl-2-oxohu!yl (ia.lJa-dilluuro-11//-hydroxy-

l'H~ I 6a·mclhyl-J-oxo-l 7 a-prupioi1yloxy:1mlr11~1:1- J .4-

<liene-17,0-carboxvlnte. 

IA.2C• a- F F Ethyl I· Butyl H H I s S-(3.J-Dimcthyl-2-oxohutyl) (1a.1Ja-dillu11m-J I /1-

C.'H .• hydroxy- I 6a-methyl-J-oxo-1 7 a-prupiunyl11."ynntlnis1a-
I .4-diene-17 f.karbothio:itc. 

IA.27 a- F F Ethyl Methyl H H I s S-[2-0xopropyl] 6a,9a-di0uOl'Ll·l l/J..hydrn;l(y-l {1a· 

CH,, meth}•l-J-oxo-17 a-propionyloxy:imlrn~rn-1.-1-dkne-
17 .8-c:irbothio:ite. 

IA.2R. a- F F Ethyl Methyl H H I a 2-0xopropyl 6a,9a-dillu1uo-l l/J-hydm."}· lC1a-methyl-

C'H, 3-oxo-17 a-propionyloxyandro$t~- I .4-dicn-17 //.. 
carboxylnle. 

IA.2Q H H H Ethoxy 4-Mcthox.y- H H I a 2-{4-Methoxyphenyl}-2-ox.oeth)•l 17n-

phenyl (ethoxyc:irhonyl)oxy- l lfl-hydroxy-J·nxu:111tlrn~la• I .-I-
dien-17,0-carbox.1 l;ite. ' 

IA.JO a- F F Ethyl 4-Methoxy- H H I a 2-(4-Methox.yphcnyl)-2-oxoethyl (1a.1Ja.Jillu11m-l IP.. 

C'H~ phenyl hydroxy-16a-melhy1 .. J..oxn-1 7 a-prupi1•n} le ·~yan dro:>l:J • 

I .4-dii:ne-17 P-curbox' hate. 

11\.JJ a- F F Ethyl 4-~cthoxy- H H I .s S-(2-(4-Methoxypheny1)·2-t1:oc~thylj C1u.'lr'·1lillu11ro· 

C'H~ phc~yl I IP·hydroxy-16a-methyl-3-oxo-l 7a-
nror. ionvloxwndrosta- I ,4-diene-17 /J...·urhi •thi,1alc. 

]/\,J2 H H H Elhoxy 1-Adarnantyl H H I a 2-(Ad<im:mt;in-1-yl)-2-oxoethyl 17 a-
{c1hoxycarbonyl)oxy- l I P-hydr11xy-.l -.1.~uundm~la· I A· 

dicne-17 n...-;irboxvlatc:. 

IA.JJ a- r F Ethyl J-Adnman1yl H H I a 1·{ Adnmantan- J-y\)-2-n:~ncthyl fia. 1lrl·tli1lm1rtl· l IP-

CH, hydruxy- I (1a-melhyl-J-uxn-17 11-prn11i11n~ Ii ''>}rJndn.1s1:i-
I ,4-diene-17 n -arboxvlatc. 

IA.J4 a- r F Ethyl l •Adamnntyl H H I s S-[ 2-{ Adamnntnn- I -yl)-2-oxrit:thyl I (1(1. ''"·•Ii 1lm1m-

C'H~ l IP..hydro.'l:y- l 6a-mc1hyl-J·oxo- I 7 a· 
nror ionvtuxyandrosta- I ,4-<lienc-17 (f·l·arh111hitia1c . 

[,\,J;' a- F F Ethyl 4-Tritluoro H H I s .\'·f1·0xn-2-(4-tritluoromcthylt1xyphcnyl1cthyll C•rL.'>a· 

. ('H, mcthyloxyphcn 1lillunro- I l//..hydroxY-1 C1a-111c1hyl-.l-<
0

1.>.:n· l i (I· 
yl oropionylnxyandrti:>la· l .4-dicnc-17 /J.curh11l hiua1c. 
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No. "' "' R. R, D r 0 m, z Chemical Name 
IA.JC1 ,,. F F Elhyl 4-Trifluoro- H H 1. 0 2-<>xn-2-f4-trinuorumcthylm1yphcnyl>:thyl r1a.'>a· 

Cl-IJ mclhyloxy- dilluoro-l lfl-hydmxy-1 Cu1-mc11tyl-.\-oxu-l 7 u-
phenyl "m"illnuJoxvam.lrosta-1,4"llicnc- I 71/<arlx1""tu1c. 

IA.)7 II H H Ethoxy 4-Trinuoro- H H I 0 2-0xr•-2-f4-trilluommcthylmcyphcnyl)Cthyl 17a- · 
mc1hylox.y- ( cthoxycurhonyl )ox y-1 I /J·hyd mxy-,1-11xoandms1a- J ,4-

phenyl dicnc-17 IL··;uboxvlatc. 
IA.JR ,,. F F Ethyl 4·Trilluoro H H I s S-1.2-0xo-2-( 4-1rinunmmcll1ylphcnylJ1:1hyl I <ia,CJa-

cu, n'll.."lhytphcnyl dilluorn-11 fl-hydroxy-I r1a-n-.:thyl-.\-ux11-l 7 a-
"rtl"'"i11n"k1xvam.lmsta- I .4·dicnc- I 7 fl-carholhioatc. 

IA.J1J a- I' F 5-Chloro- 4-Trinuoro- H H I s S-[2-0xo-2-{4.1rinuorumc1hylphcnyl1C1hyll l7a·ll(!i· 

C"HJ 2-thicnyl mcthylphenyl chlon12-thienyl )carbonyl juxyJ-f10:. 9a-di nuum-11 jJ-
hydroxy- I C10:-mcthyl-J-u.~oandms1a- I .4-di\i"111:-l 7 /]· 
carbothimuc. 

IA.40 a- f f 5-Chlom- 2,4,6- H H I s S·[2-0xo·2·(2,4.(1~trimcthylphcnyl )i.:thyl I 17 11'"1 J (~-

C'lh 2-thicnyl Trinlelhy\- chlorn2-thicnyl )carbonyl Joxy)-<10:. 9a·di llunm-11 jJ-
phenyl hytlroxy-l 6a-methyl-J-oxn,:mdmstu-I A-<lii..'lw-17 p. 

carbothioale. 

IA.41 a· Cl H 2-Furyl 2,4,6-·. H H I s .\"-[2-0xn-2-(2.4.6-trimethylphcnyl }ethyl I 9a-chll1ro-

(.'HJ Trirrcthyl- 17 a-((2-fur1mylcarbonyl)oxy]- l I jJ-hyL!mxy- l Cia-

phenyl mcth"l-3-nxmmdrosta-J ,4-dicnc· I 7 IJ-carholhiua\c. 

IA.42 ,,. f F Ethyl 4-Methane- H H I 0 2-{4-Meth11nesulphonylphcnyl}-2-nxuc1hyl (111,lJa· 

CH, sulforiyl- · dilluoro-11/J-hydroxy-·l6a:-nit:1hyl-J-t1xo-17 a-
phenyl nro• ionvklX""lldfOS\a .. J ,4.Jien"c-17 fJ.carho.~vl11lC. 

IA.43 a· F F Ethyl 4·Methane H ·H I s S'-[2-{ 4-M.ethanesulphonylphenyl J-2-nxocthyl I Cla, 'la-

CH, sulfonyl- ditluuru-11p..hydroxy-l6a-mi:1hyl-:t-o:..11-l 7 a-
.. phenyl nro• ion"loxwndrosta-l ,4-dien~-17 fL·arhothimlle. 

IAA4 . a- F F Ethyl Phenyl H H I 0 2-0xo-2-phenylethyl 6a,9a-<linuom-1 I /J..hydmxy-

CH~ J 6a-methyl-3--0xo- I 7 a-prupionylini: yandnista-1.4· 
diene-11ii~:1rbo.<c:vlate. 

IA.45 a- F ·F Eth YI Phenyl H H I s S-[2-0xo-2-phenylethyl] 6a,9a-i.lilluuru-1 l/J.:hydroxy-

C"HJ I 6a-methy1-J-oxo- l 7 a-pmpionylnxy.i1ldn 1~ta- I A-

diene-17 "-arbolhioate. 

IA.46 a- F F Ethyl 4-Methyl- H H I 0 2-{4-Methylphcnyl)"2-oxae1hyl C1a.')a.ditluoro-l I fJ-
CH~ "phenyl hydroxy- I <ia-methyl-J-oxo-17 fl·(lmpion ylnxyandrosla .. 

I .4-diene-17/.karboxvla\e. 

JA.47 a· F F Ethyl 4-Methyl- H H ·1 s S-[2-{4-Me1hylp~enyll-2-oxne1hyll (1fl.1Jfl-tlillunm-

C'H~ phenyl l lfi-hydnlxy-J6a-n1ethyl-J-oxn·l 7a- · 
nrcm ion"loxvandros111.-l .4-dienc-17 R..c;arbuthioa1e. 

IA.48 a- F F Ethyl 2,6-Dichlora- H H I 0 2-(2,(1-Dichlorophenyl)-2-uxoethyl flfl,1Ja-t.li11ullro· 

CHl phenyl I IP-hydroxy-16a-methyl-J-oxu-17a-
nror ionv\oxv:iodrosta-l .4-diem:-17 /J..carhllXvl:l\c. 

IA.4'l a- F F Ethyl 2,6-Dichloro- H H I s S-[2·(2.6-0ichlorophenyl }-2-oxucthyl I 6a. 1>a-dillunro-

CH~ phenyl 11jJ-hydmxy-l6a-ntethyl-J-<ixo-17 a-
nroniuovlox"am.lrus1a-l ,4-<lienc· 17 IJ-l..Hoifhulhio11te. 

IA.50 a· F, F Ethyl 2,3-Dichloro- H H I 0 2-{2.3-Dichlorophcnyl)-2-oxoethyl (1a.lJa-dillm1ro-

('~!) phenyl I l/l·hydruxy-l l1a-methyl-3-t1x11- l7a- . 
"'""""i110yl1lxY,.mdrosta- l .4-diene- l 7 tJ..c11.rh11;.;\'lati: . 

IA.!il a- F F .Ethyl 2,J-Dichloro· H H ·1 s . ~'-[2-( 2.J -Dichlurt1phenyl J· 2-uxvcthyl ] lia. ')a-di tlunw-

CHJ phenyl 
' 

I ljJ-hydmi.:y-l 6a·n11:thy\.J.uxo· l.7a-
--·-ion\'1nx.,andro.~tu- l.4-dieiw-17/J-c~d11•lhi1111t_i:. 

IA.52 a- F F Ethyl 2,6-Dillooro- H H. I 0 2-(2,6-Dilluorophenyl}-2-oicoethyl (1a.C>fl·dilluoro-l I/)-

CH, phenyl hydroxy- I (, a-methyl-J-oxu .. 17 n-pnipiunylnxy:mdmsta-
I .4-diene- I 7 /l..carhox"111tc: 

IA.SJ a- F F Ethyl 2,6-Dilluoro- H H I s ,'i"-[2-(2,6·Ditluorophenyl)·2-ox1~1hyl) C1a.1>a-t.tilluorn.-

cu, phenyl I IP-hydroxy-16a-methyl-J-i."lxt"l-l 7a· 
"TO"ion"!axuandrasta-l .4·diene- I 7/J·carh1.11hi11ate. 

IA.54 a· F F Ethyl. 2,3-Difluoro- H H I 0 2-(2,3-Ditluomp~cn)'l)-2-nxaclhyl fia.1Ja.tfilhmrn-1 l/3-

C'~h phenyl hydroxy-I 6a-methyl-J-oxo- I 7 a-prnpi1111yli1xyan Jrost:i· . J .4-dicne-17 n-··arlios\'l.at.: . 

1/\55 a· F F Ethyl 2.J .. oinuoro- H H I s S-[2-{ 2.3-Di tlunrophenyl )-2-o:wcthyl I C1n}la-di lluoro-

CH.! phenyl 11 /1-hydmi.:y-1fH1-methyl-.l-t.1xn-I7fl-
pronion"IOic)~.i.ndros1a- J .4-di.:ni:- l 7 /J.curbu1hio11le. 
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Na. u, u n, ... ... r n no 7. C:lumdcal Nan1t' 
IA5<1 

·~ F F S·Ch1uro- ~-C.'hlom- II H I s ,\".j 1-(4.( "hlnmphcnyl)-2·mmclhyl I I 7a-ll<~-chlnm-
C'M,, 2-lhicnyl phenyl 2-thicnyl )\:arhonyl ]oxy I-ft«. '>a-di llu11r11- I I /I-

hydnixy-1 '1a-mc1hyl-J-oxu:11ulm111u- I .4-tlic11c- l 7 p. 
carhothin:itc. 

IA.57 a- F F Ethyl 2,4,{1- H II I 0 2-0xo.-2-(2.4.'1-tri111cthylplu:nyllcthyl (1a.9a-

('11 .• Tri methyl- ditlullnl-11/J-hydruxy-1 (1a·n'l!thyl-J-ox11-l 7 a-
phenyl nmnionvlmtV<indmsta-1.4-dicnc- J 7 n ·arbt1xvJate. 

IA.SK a- F F l:ihyl 2,4,li- H H I s S-f2-0xn-2-(2.4,(1-1rimethylplu:nyl)cthyl\ C1a,9a-

( 'll.1 Trimcthyl- ditlunm- I l/J.11ydruxy-J(1a-n"M.:lhyl-J-rnm-l 7 a-
phenyl nrnn ion\•l11xuamlrus1a- l ,4-di1.-nc- l 7 IL•arbnthioo.tc. 

IA.:'ic) a- F F Ethyl Phenyl CH, Cl·h I s s-11. l-llimc1hyl-2-mnl-2-phenylclhy1J (1a.'}a. 

('11,, tlitlu11m- l lfl-hydruxy- l6a-n'1Clhyl-.l-tixo-l 7 a-

nmnionvll1xv:1ntlros1a-1.4-tlicnc-17 n-carbuthiuatc. 

IA.Ml a- F F Ethyl 2-Thienyl H H I 0 2-<1x11-:!-tthiophcn-2-yl}elhyl C1a.1Ja-t.lilluum-l IP-

('11, · hydn1xy- I C1a0 1nethyl-3-oxo-17a-pmpionylnxy-
:mdrost:i-l .4-diene-17 ,,_,.arbox' late. • 

11\:.(il a- F F Ethyl 2-Thienyl H H I s .\'·(2-0xo-2-(thiophen-2-yl}ethyl] 6a,9a-dinuoro-

Cl·h I l/1-hyrlroxy-16a·niethyl-3-oxo- I 7a- - -

nmnitmvloxvundrosla- I ,4..dicne-17 "' •::irbothioate. 

IA.C12 a- F F Ethyl 3,4-Dinuoro- H H I 0 2-{3.4-Dillumupheny!)-2-oxoethyl 6a,9a..difluoro· 

('M" phenyl I l/1-hydn.1xy-16a·methyl-3-oxn:l7a-
· nronionvloxvt1ndros1a-1.4-diene-17"' -arhcu:.,..late. 

IA.Cl.\ a- F F Ethyl 3,4-Dilluoro- H H I s S-{2-(3.4-0illuurophenyl).2-1.1xoc1hyl) 6a.9n-· 

f'HJ phenyl dillUllnl-11 fJ-hytlrnxy-1 (1a-n'1Clhyl-l·oxu-17 a. 
nronionvlo."<vandrruaa- I .4-diene-17 n • arhnihioate. 

IA.C.4 a- F F Ethyl · 2-Furyl H H" I 0 2-(Fur::in-2-yl)-2·llKOcthyl 6a,<>a-dillu11m· I I fJ-

CH.1 . hydmxy-1 fur-m~thy\-3-0xo- I 7 n-pmpinn~lnxy-
::indrosta-1.4-diene- l 7 fl-carhOX' late. 

lA.C15 a- F F Oichloro• - 4-Fluoro- H H I 0 2-(4-Fluoruphenyl)-2-oxoethyl 17a-tlichlonm1ethyl-

(:'[-!~ methyl phenyl c:irbonyloxy-6a,'>a-dilluoro-1 I J1-hydroxy-l 6a-

mcthv1-3-oxn:mdrost:i-1.4·dicne-17 P-carbrnti liite. 

IA.6f1 a- F F Dichloro- 2.4.Dilluoro- H H I 0 2-(2,4-Dilluorophenyl)-2-0xoethyl 17a-

C'l·I) methyl phenyl dich lnromethylc:irhonYtoxy-<1a, l)a-dilluoru-11 [J. 
hydroxy-I C1a-mc:thyl-3-oxllandmst:r-l ,4-dicnL"- I 7/1-
cnrboxvh1tc. 

IA.C•7 a- F F Ethyl 2-Benzofuryl H H I 0 2.(Benzt1furJn-2-yl)-2-t.l!lloethyl Cia.9a-tlinuuro-l Ip. 

{"H.>' hydroxy- I C1a-melh)•l-3-t1xo-17a-
nron iOn\'lo.xvamlrosta- l .4-dicnc- l 7 f.karhox\ late. 

IA.C18 a- F F Ethyl 2-Furyl H H I s S-f2-fFur::in-2-ylJ-2-llXOClhyl] (1a,Qa-tlitluuru-l l/J-

Cl-I~ hydroxy· I 6 a-mclhyl-3-oxo-17 a. 

nrl'lr. il111vlnx v.andrusta-1.4-dicm:- I 7 /J.carbuthioate. 

IA.69 a- F F Ethyl 2;Benzofury1 H H I s S-{2-(Rcn7.ofur:in-2-yl)-2-oxocthyl] f1a.9a-dilluoro-

Cl-b I lfi-hydn1xy-l 6a-mc1hyl-3-l1."<0·l 7a· 
nro,. io1WlllX""lldros1::i- J ,4-dicric. \ 7/J-c.;irbothioate. 

IA.70 a- F F Ethyl 4-r-Bu1yl- H H I s S-[2-(4-t-Butylphenyl)-2-oxocthyl] 6a.<>a-tlilluoro-

Cl·l.1 phenyl 11fl-hydn1.-.y-l6a-111cthyl·J·l1x11-l 7a-
nror. iun\'k1x \'androst:i-1.4-dicnc. J 7 /J.c:irbt 1thim1te. 

l~.71 a- F F Ethyl 7-Mcthoxy- H H I 0 2-(7-Met1111xybcnZ1.1furan-2-ylJ-2-oxoelhyl Cia.<>a-

('1-1.\ 2-benzofuiy\ tlilluum-11 //-hydmxy-1 Cia-mcthyl-3-nxn-17a-
nn.1r ionvluxv:mc..lr..isto- I ,4-diem:-17 a_,,:irlmx1 I ale 

IA.72 a- F F E1hyl 4-1-Butyl- H H I 0 2-(4-t-Butylphenyl)-2-11xl'icthyl C1a.1>a-dilluur11-l IP-

C'M.1 phenyl hydn1;.:.y-I C•a-methyl-J-u,..u-17a-
•1rn• i11nVll1i:.vandrns1:1- l .4-1.I icnc. ( 7 J:l-carhux"hile . 

IA.73 a- F F Ethyl 7-Mcthoxy- H H I s • \'-(2-{7-M ctlmxyhenzofur:m-2-yl )-2-uxocthyl J 

C'H~ 2-benzofuryl C1rr. <>a-ditlm1ro- I I ,IJ-hydmxy-1 C1a-mc1hyl· 3·11xu-
17 a-propi,1nyloxyandms1a-l .4·dicnc- l 7 /J-
carbothioate. 

IA74 a- F F Ethyl 2-Fluoro-4- H H I 0 2-(2-Flul1nt-4-methoi:.yphenyll-2-oxoclhyl Cia.9a-

CH-' methoxy- ditlunro-1.1 fl-hydroxy- I fla-me1hyl-J-t1xu· l 7a-

phenyl r: rt1pionylt1xy-::mdrosta- l .4..di1:11e-17 f1-carboxyla1e. 
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IA.15 a· F F Ethyl 2-Flunro-4- H H I s ,\'-l212·1·1unro-4·mc1ho:<yph1.uyl)·2""tt~ticlhyl] 

('Hl mc:thoxy· <1a.'Jr1-tlilluon1- I lfohydn1xy- ICtr1-1111:1hyl-J-11xo-
phenyl 17 R·pmpi11n)'lm1yundmstu -1 .4·dicn1.•- I 7 /l-

ctirhLllhinatc. 

IA.7C1 a- I' F Ethyl 2-Mcthoxy- H H I 0 2-(2-Mc1hnxyphcnyl}-2-11xoc1l1yl hr'l,•)o-<lilluoro-

( 'll.1 ' phenyl l J/J.hyJroxy-IC1a-mcthy1-J-mm· I 7 a. 
"''""i0t1'illoxv11ndrosta· I .4-tlicnc-17 fl-c:irboxvl:lte. 

IA.77 a- F F Ethyl 2.4- H H I 0 2-(2,4-Di1ncthoxyphcnyl)-2-11x1~thyl 6a,9a-

.C'Tb Dimethoxy- dilluoro-l lj1-hydn1xy-l C1a-mcthyl-3.c1xo-l 7a-
phenyl ........ ion.,.Juxwndrost:i- [ .4-ciitmc-17 n -·rhmtvl:ue. 

IA.JN a· I' F Ethyl 2.4- H H I s S-12-{2.4-D.imethoxyphcnyl)-2-oxo.:thyl) 6a,9a. 

Cll~ Dimcthoxy- dilluoro-11/1-hydmxy-l6a-mcLhyl-J-0xo-l 7 a· 
phenyl nrunioo"IClxvandrosl:t· I .4.di1;:nc. J 7 n -rbothio:tte. 

IA.79 a- F I' Ethyl 2-Mcthoxy. H H I s S·[2--(2-Mcthoxyphenyl}-2...oxoethyl) 6a,Qa. 

C'H, phenyl dilluClro-11ft.hydmxy-l6a0 n11.:1hyl-3o(lx11°17 a· 
..... , .. ionvloxv:1.ndrost:t• I .4-dienc-17 /J.carbothio:ite. 

IA.80 a- I' F Ethyl 2-Trilluoro- H H I 0 2-0xy-2-(2-1rilluoromethy\phenyl)c1hyl (1a,ga. 

C:H, inethylphenyl di tluoro-11ft.hydmxy-l6a-mc1hyl-3-t1xo-l 7 a-

nronioc\\lloxv-:indrosl:l· I ,4-di~nc:-17 h ~arbox"late. 

IA.81 a- F F Ethyl 2-Trilluoro- H H I s S-[2..0xy-2--(2-triOuoromethylphenyl}ethylj 6a,9a-

CH) niethylphenyl dilluoro-l 1/1-hydroxy-16a.nll'.thyl-3-0.xo-l7a:. 
---ionvloxv:mdrosla-1.4-dicnc· l 7 n--rbothioate. 

IA.82 a·- F F 2-Furyt 4-Fluoro- H H I 0 2-(4-Au0rophenyl}-2·oxoethyl) (1a,9a..Jifiuoro·l 7a· . 

('Hl phenyl [(2-furunylcarbonyl)oxy]-11ft.hydmxy.\60-methyl-
3-oxoandrosta:l ,4-dh:ne-17 n ··arbothioale: 

IA.83 a- F F 2-Furyl 4-Fluoro- H H I s S-[2-{4-Fluorophenyl)-2-oxoethyl) C1a.1Ja-dilluoro-

CH.1 phenyl 17a-{(2-furanylcarbunyl}oxyJ-11 P.hYdrilxy-16a-

methvl-3-tixo:i.ndrost:i.-1,4-dienc-17 n arhothiruite. 

IA.84 a· F F 2-Furyl 2.4-Ditluoro- H H I 0 2-{2,4-Dilluorophcnyl)-2-oxocthyl Cia.IJa....lilluoro-

CHJ ·- phenyl 17 a-[{2-furunylcurbonyl)oxyj-1 I P.hYdroxy-l6a. . 
im:th\l l-)-t1Xl1-:i°ndros1a-1,4-d icnc-17 R...·arhox\ilale. 

IA.85 a- F F 2-Furyl 2.4·Ditluoro- H H I s S-(2-(2,4-Dilluorophenyl)-2-o;o;:tlelliylj (la,ga. 

CHJ phenyl dillucrn-17 a-{C2~fur:mylcarbonyl)nxy)-11 ~hydrqxy-

16 a-methyl-J-oxoandn1st:i.1.4-die11t:-17 /J-. 
carbothit1:ne. 

IA.86 a- I' H Ethyl 4-Fluoro- H H ·1 s S-(2-(4-Fluorophenyl)-2...oxocthyll 9a-tluoro-l.lf3-

CH~ phenyl hydroxy-I Cia-methyl-3-oxo- I 7 a-pmpionylnxy-

:i.ntlrosta.- l ,4-die11e-17 B-carbo1hio:i.te. 

lA.87 a- F H Ethyl 4-Fluoro- H H I 0 2-(4-Fluoruphenyl)-2--0;o;:oe1hyl. 9a.nuom-1 l/3-· 

CH, phenyl hydroxy-I (lr.r-methyl-3-oxo- J 7 a-prupiunykuy-
andros\a-l,4-dicne-17 fl.c:i.rboxvlate. 

IA.88 a- F F Ethyl 3.5- H H I s S-[2-(3,5-Bii:(trilluommeihyl)phenyl).2-tixocthyl) 

CH, Bis(lritluoro- 6a.fJa-dilluoro-l l f3-hydroxy- l 6a·n~1hyl-J-oxo-

n~1hyl)phenyl 17 a-pmpillnylnx yandmsla-1 A·dit;nc-17 /~ 
· carbothioale. 

11\.81) a- F F f'.lhyl 3-Trinuoro- H H I s S-[2-0xo-2·(3-1rilluorome1hyl)phcnylc1hyJj 6a.9a-

CH,. methylphenyl tlillunro- l l/1·hydro.'<y· l 6a-mc1hyl-3-o.'(O· I 7a-
nronion~ loxv.:indrosta· l .• 4-diem:-1.7 n....aibot\1ioate. 

1.-\.IJO a- F F Ethyl 4-lsobutyl- .H H I s S-[2;14-lsohutylphenyl)-2-oxClelhyJl 6a.9ci-ditluoro-

CH.i pheiiyl 11 P.hydroxy-1 Cia-niethyl.J-oxn-17 «-pmpionyloxy: 

androstli-1,4-dicne-17 R.carbo1hioate. 

IA.IJI P- F H Ethyl 4·Fluoro- H H I a 2-(4-Fluorophenyl)·2-oxoe\hy1 9a-11uoro-l l/J-

CH~ phenyl hyllroxy-16,8-mcthyl-3-t1xo- l 7 a-pmpinnyloxy-

an drosta- I ,4-diene-17 B-carbt1x\J late. 

IA.92 a- F F Ethyl 4-Ethyl· H H I s S-f2-( 4-61hylpht:nyl)-2-uxocthyl J Cott. 'lfl..J illuum-

CH) phenyl l l~hydr11xy-l 6a-mcthyl.J .. o,1;0-l 7 u-prupinnyloxy-

androsta-1.4-tlicnl:'· 17 fi-c:irhnlhiu:itc. 

s 
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· IA.9~ a· ,.. F Ethyl 4-('yclulmxyl- 11 H I s ,\'·1'2-f 4-{''yc l11hcxylJ1hcnyl 1-2 -11xocthyl I t1t1. '>a· 

('lh phenyl dilluoro-11/1-hydroxy-l f1«-111Clhyl-J-11x11-l 7 a-
nroninn\Jluxv~mdmsta· I .4-tlicm:-17 //-carh11thiua1c. 

IA.94 ,, F M Ethyl 2.4-Difiimn1- II H I s S·l2-(2.4-llitlunn1[Jhcnyl)·2·ox1ll:thyl 1l11-llm1m-

CH.1 phenyl I lf1-hyd1nxy• [ (1/i-mcthyl-J-nxu-17 a-prupiunyluxy• 

undrusta-1.4-<licnc• I 7 /k:;irhuthiuatc. 

IA.1J5 Q• 
,.. F Ethyl 4-lsopmpyl- 11 11 I s ,\'-12-{ 4 ·fsupnlJ)ylphL•nyl )-2 -oxucthyl I C1a, 1) a-

tll.1 phenyl dillttnru-l l/J-hydruxy-1 !ur-m1.:1hyl-3-oxu-17a-

"rtl"imiv luxv-Jndrusta-1 ,4-Uicnc• I 71l-i,."Jrhnthi nalc. 

IA.IJ(1 a- ,.. F Ethyl 4. H H I s S-1244.('yc\opclllyloxypln:nyl)·2-rnmcthyl] (ia.9a-

{ ·1-1~ Cyclupcn1yt- dillunrn-11 fohydrmcy·I (1rt·ll1Clhy1-~.oim-17 a-

t1xyphcny\ nm"'innVlllX"'Jndrusta·l .4~dicnc· J 7 /J.carhuthioatC, 

IA.97 a- F Ii Ethyl 4-Mcthyl- H H I s .\'·f2-(4-Mc1hylsolli.mylphcny1)·2-u11t1Clhyll 11rt· 

Cll, sulfooyl· llunrn-11fi-hydmxy-16a-mcthyl·3·nxn•I7 a· 
phenyl .... 1,.ionvlrntr.indn1sli1· l.4·dicnc· l 7 n_··arhn1hio111c. 

IA.t>K a· F M Ethyl 2.4-Dilluoro- H H I s .\'•(2..C2,4,Qilluuruphcnyl)-2-il.U.JClhylJ 1Ja-IJUUnl• 

{'H, phenyl 11 /J-hydn1xy-I (1a-n11:thyl-)-i1xo- l 7 rr-pwpionyloxy-

androst;i-l .4-ilicne-17 IL.;irt1111hi11atc. 

IA.'>'> Ji- F H Ethyl 4-Melhyl- H H I s S-[2-(4-Mcthylsolfonylphcnyll·2-uX11C1hy11 1Ju. 

' CH~ sulfonyl- lluoro- l l/J-hydmxy- l6,6-m1.1hyl·J-i1s11· I 7a-

plienyl nronionvloxvr ndrosta-1.4.Jicnc· I 7 n.c;1rh11thioa1c: 

IA.IOU h-
,.. H. Ethyl 4-Chloro- H H I s .\"·[2-(4-Chlolllflhcnyl}-2-tt>:ncthyl] 1Ja-llunrn·l l'/1-

C'H.,· plienyl hydroxy-I <.tf.me1hyl-J-t1xn-l 7 n· 
nronionvloxvandrusta·l .4'-dicnc-17 fJ-c-Jrhuthit1<1tc. 

IA.IOI P- F H Ethyl 4-Cliloro- H H I s S-[2-C4-Chlorophenyl)·2·osnclhyl] 1>a·tlunro- l l p. 

CH~ . phenyl hydroxy- I <ifJ-nie1hyl-3-oxo-l 7 a-
nro<>ionvloxvnndrusla-l .4-dicm:-17,., -~Jrbuthioa1c. 

IA.102 h· F F E1hoxy 4·Trilluoro. H H I s S·[ 2-0xo-2·( 4-iri llunrc1111cthylphcnyl )ethyl I 6a, 9a· 

C'H~ methylphenyl dilluoro-17 a-(cllm.\'.yc:irhonylJn.-.:_v-11 /1-hytlro:i:y-

I C1a-me1hyl-3·nxuandmsta-1.4-tlicn~-1 f/J. 
c;irbothioatc. 

IA.IOJ h· F F Cydo- 4-FluOro- H H I 0 2·(4-FluoruphcnylJ-2·osoc:lhyl 17 fl· 

C'M_, . pmpyl phenyl cyclopropylcarbonyloxy•6a.1Ja-dilluum·l l/J.. 

hydroxy-I '1a-111c1hyl-3-11x11amlrnsla-1..l·llicnc· I 7 /J. 
carboxvl111c. 

IA.104 a- I' F Cyck1- 2,4-Difluoro· H H I s S·(2·(2.4·Dilluorophenyl)·2-i1x1ll!thyl I 17 fl· 

Ct-I~ pro(lyl phenyl cyclopropylcarhonyloxy-Cia,1la-ilillunr11- I I /1· 
hydrosy- l '1a-1l1ethyl-3 ·nxnandro.stu-1 .4-tli cn~· 17 P· 
carhothioote. 

IA.JO) a· F F Ethoxy 4--Chloro· H H I s ,\'-[2·( 4 .( 'hlomphen yl)-2-oxoct hy JI <•a. t)a-di lluorn· 

("HJ phenyl 17 a-(eth11:.:ycurbonyl)u>:y-l l/1-hydro.xy-I (111-mcthyl· 

3-oxoandrosta-I ,4-dienc-17 /J.carho1hia:i1e. 

IA.106 h· F F Cyclo- 4-Chloro- H H I s S-[2-{ 4-Chlon.iphenyl )·2-o.•Cl'icthyl J I 7 t7·cyclnpmpyl· 

(."l·h pl\lpyl phmyl c;irbonyloxy-6a,1Ja-dilluom-1 I ft-hy1ht1);y-I Cu::i:-

nieth\1·3-nxoandro.st:i- I ,4-dicnc-17 «-carhnthioatc. 

IA.107 P- F H Ethyl 4-Medmxy- H H I s S·[2-{4-Mcthosyph.:nyl)-2-ox1icthyl[ t)a-llunrn. J lfJ. 

Cl-I~ phenyl hydroxy-I C1,6-meth}i-J-ux11- I Ja.pmpinnyl1txy-

:indros111- I .4-diene- I 7 IL·arhothiuatc. 

IA.\08 Q• F H Ethyl 4-Trilluoro- H H I s S-[~-Oxu-2-(4-trilluort11i\e1hylphcnyl)·2·llSUelhylj 

- Cl!~ mcthylphcny1 'la·lluoro-11P-hydru);y·l6a-mcthyl-).t1x11· l 7 a. 
· oronion'wloxvandro.sta· 1A-tlknt!-178-carbolhio:ite. 

IA.IOI) a· F F Ethyl 4·Melhoxy- CH, CH, I s S·[ 1.1-Dimctliyl-2-( 4-mctho>:yphcnyl )-2-tixoethyl J 

Cl-I) phenyl 6 a. 9a-d i lluorll-1 I p.hyJrosy- l (1 ll·lllcthyl-3-ti.~n-

~l 7 a-propionyloxyandn1s1a- \,4-dicnc-l 7 fl· 
c:irbothioale. 

IA.110 "" F f Ethoxy 4-Fluoro· H H I s ,\'·[2-(4-Flut•rophenylJ·2-1.1Xl1Clhyll Cia.IJa-Llilluom· 

CH-' phenyl 17 f2"-(eth11xyc:.irlmnyl)o>:y-l l/J-hytlrnsy· l (1a-methy\. 

3-tH;oandrnst:l-l ,4-dicnc. J 7 fl-carht11hinatc. 
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IA.II I fl- F If Ethyl 4-llinuoro· H H I s ,\':..!2-0xn-2-( 4-tritluummcthylrh~nyl l-2-oxiicthyl I 
c11 .• · mcthylphcnyl ')u-llunm-11 {J-hytlmxy-1(1P,.mc1hyl-.l-t1xo-l7a· 

nrunim1vluxvandn1Sta-l .4=ilicnc- I 7 /1'1:urhulhinatc. 

IA.112 ,,. F F Cycln- 4-Trinuuro· H H I s ,\'-12-0im-2-(4·1rilluoromclhylphcnylh:thyll 17 a-

CH,1 hcxyl n11.1l11ylphenyl i;Ych1hcxylcarhnnyl11xy-6a,1Ja-dilluum- I l/J.. 

hydn1xy- l Cia-mcl11yl-3-mmandn1st;1-l .4·1licnc- I 7 p. 
curhnthiuatc. 

IA.I I.\ a- F F Cydo- 4..Chloro· H H I s S-12-(4-Chlnniphcnyl)-2•ulloclhyl I I 7a-

CM~ ' hcxyl phenyl cydohcxylc11rbonyloxy-C1a.1Ja-dilluurn-l l/J-
hyJ ruxy• I Ct«-nl\.1hy1·3·oxnumlrnstu- I .4-dhmc- I 7 /J-
carhnthioutc. 

IA.114 a· F F C:yclo-- 2,4-Dinuom- H H I s ,\'-r2-(2,4-llilluorophcnyl}-2-nxocthy1] 17 u-

{'lb hcxyl phenyl cyclohcxylcarbo11ylnxy-rul',lJa~litlu11rn-1 I fl· 
hydroxy- I f1cx-methyl-.3-oxn:111drost:i-l .J-Jicne- I 7 ft-
carbothioate. 

IA.115 ,,. F F Cyclo- 4-Fluoro- H H '· 0 2-(4·Flnomphcnyl}·2-<1xoc1hyl 17 a· 

Clh hcxyl phenyl cyclnhcxylcarbunyloxy-C1a.'>a-<lilluuru- l I /J. 
hydroxy· I (ia-methyl-3·11xoantlrns1:1-l .4-tlicnc- I 7 P-

- c::uboxvlalc. 

IA.116 a· F F Cycln- 4·Methoxy· H H I s S-[2·(4-Melhnxyphcnyl}-2-uxocthyll l 7a-

C'H~ hexyl phenyl cyclohexylc:1.rbonyloxy-!Ja,9a-Uilluurn- I I fJ. 

hydroxy-I f1a-methyl-J-oxo-amlms1a- I ,4-Jicm:~ 17 P-
c:1.rbothimne. 

IA.117 a- F F Cyclo- 4-Chloro- H H I s S-[2-{ 4-Chlon1phenyl)~2-oxoc1hyl [ ! ? a-

CH~ pentyl phenyl , cyclopemylcarbonyl11xy·Cia.1'a-ditlu1m1-l l/J. 

- bytlroxy- I 6a·methyl-3-<1xoan<lrus1i1-l .4-Uici1i.:- l 7 p-
carhnthiootc. · -

IA.Ill! a- r-· F Cyclo- 4-Fluoro- H H I 0 S-[2-(4-Fluorophenyl)-2-t1xo1:1hyl I I 7tz-

CH,, pentyl phenyl cyclopeniylcarbonyloxY-Cia.lJ"-dilluoro-11//-
hydroxy-I Cia-mcthyl-3-11xm11uh·11~1a-l .4°dicnc'· I 7 fl-
carlioKvlutc. 

IA.119 a- F F lsopropyl 4-TriOuoro· H H I s S-[2-0xo-2-(4-trilluuromethylphcnyl}l.!~hYll (1a,9q-

CH~ mcthylphcnyl dilluoro-l l/J.hydruxy-l<ia-mclhyl-l 711·(2· 

tl'lethylpmpfonyloxy)-J-oxuan1ln'l:'la- I .-'-dicnc- I 7 P-
carbothil~lc. 

IA.120 a· F F Cyclo- 2,4-Ditluom· H H I s S-[2-(2,4-0illuuruphcnyl )-2-osucihyl I 17 a-

C'H~ pcntyl phenyl cyclopen1ylc11rbonyloxy-6a.'1a-dillunru-l l/J-
hy<lruxy-1 Cia-1ncthyl-J-11xu:mdn1$la- I .:l-dicnc- l 7 P-
carboLhioalc. 

IA.121 a· F F Tsopropyl 4-Fluoro- H H I 0 2-(4-Flunrophenyl)-2-oKoCLhyl C1a.IJa'"tlilluom-! lp-

C'H.1 pheriyl hydmxy-1 (1a-me1hy1-17 tz-(2-mcthylpropinnylnxy)-J-

oxuandros1a0 l .4-dient!· l 7 R..·arbux~ late. 

IA.122 a· F F lsopropyl 4-Methoxy- H H I s S-{2-{4-Methnxyphenyll-2-oll:nethylj (1a.<Ja-

C'H~ phenyl dinmwo.I ! fl-hydroll:y-1 (1CY·mc1hyl- I 7f'1·!2-
methylprupionylo,;y)-J-uxu:mdrnsla· I .-'-dicnc-17 ~ 
cnrbothinalc. 

IA.123 a· F F lsopropyl 2.4-Dilluom- H H I s S-12-<2.4-Dilluoroplu:ny1)·2-11s111:1hyll ha.<Ja· 

CH~ phenyl <lillunrn-11 fi-hydmxy- l(10M11c1hyl- I 7a·l2· 

methylprop iunyk)xy}-J-mwamlnv.•aa-1.4 -tlkne· 1 7 p. 
carbolhioate. 

IA.124 a· F F 2-Furyl 4-Trilluoro- H H I s S-[2-0xo-.2-C 4-trm uurn111cthylph~i1yl ~thyll <1 a. <Ja-

CH~ nieti1ylphenyl tlilluorn-17 a·f_C2-l'uranylcarb(lllYIJoxy]- I 1-/1-h)'droxy· 

\ 6a-111e1hyl-J-oxoantl ms la· I A-dicm:-17 (1-
carbothim11e. 

IA.12$ a· F F Ethyl 4-Chloro- CH, CH, I s S-[ I • I -Di methyl-2-{ 4-chlomplu:nyl l-2 •uxllt!thyl I 

CHJ phenyl 6lz.9a-dilluoro-l 1 P-hydruxy-1 <1a-111cthyl-3-01>0· 

17 a·pmpiunyloxyandm.~1a- l .-'-1.licn<:- I 7 {1· 

cnrbot11ioa1c. 

IA.126 a- F F Ethoxy 4-Methoxy· H H I s S-!2-(4-Methoxyphenyl)·Z·ox111:1hyll ria.•Ja-

('!-!~ phenyl Yilluoro-17a-(clhl~Xycarhonyl )l1:1.Y· l I //-hy<lroxy-

I (1a-mt:thy\-.l-<1Xllarn.lm:1t;1- J .-l-<licm.:-17 //· 
carbolhioatc. 

I 



_\ 
62 

No. "· ... R• '" ... r 0 m, 7. C:ltcmltPI Nauw 
IA.127 'r F F 2-Furyl 4-Mcthuxy- ti II I s ."1'-12-t4-Mc1lmxyphcnyl J-2-uxncthyl I Ort, •Ju-<li Jluun1-

Cl'-1 phenyl J 7a-lt2-tl1r.mykurh11nyl)oxyl-l I /J.hydrnxy- I (1a-

mcth"'-.l-ox1iamlmi;1a-l .4-dicm:-l 7 //-c<1rh11thiuatc. 
IA.128 n· F F 11-llutyl 4-Trilluorn-. " H I s S-12-0xu-2-(4·1rillt111rumcthyl11hcnyl )ethyl I 17 a-11-

C"ll.1 methyl phenyl hutylcarh11nyluxy-C1a, 1Ja-dillunm-I J /l-hytlrox)'-1 <ia-
mcth" 1-J-uxuam.lmsta-1.4-d ic111.:- [ 7 IJ...carhuthiuatc. 

IA.1211 ll• F F 11-llulyl 4-Chlnro- H H I s ,\'-(2.(4.('h lotuphcnyl )-2 -uxncthyl I 17 a-11-

Clh phenyl hu lylcarhonyloxy-<1a.1Jt1-d illurnu-1 I //.hydroxy- I Cuz-

mcth" 1-3-oxoundmsta-1.4-tl icnc-1711..carhnthiuatc. 
IA.JJO ll· F F 11-autyl 2.4-Dilluom- H H I s S·f 2.(2,4-Dillmuophcnyl}-2;1xuc1hyl I I 7fl•ll· 

c·H~ phenyl hulylcarhunyloxy.C1a.'la·dillu11n1-l l/l-hydmxy-l(1a-

mclh'" l· 3-uxoandro~ta-1.4-t.I icnc· 17 n-carhinhin:uc. 

IA.131 ll· F F n-autyl 4-Fluoro· H H I s S-f2:.t4·i:lm.>mplu.•ny1)·2-t1xocthyll I 7a·11·hutyl-

CH, phenyl ·(.iJrbonyloxy.(1a.1Ja-di lluuni-11 /J.hydruxy- I ''"· 
meth"l·J-t1X11Pndnu1a-l .4-tlicnc· I 71k:arbo1him11c. 

IA.132 ll· F F lsopmpyl 4·C:hloro- H H I s .':1-12-(4-( "hluroph'-'llYI 1·2-11xn1:lhyll 6a, ()u-1lilluoru-

CH.1 phenyl 11 P.hyllmxy·l6Cl'"mcthyl-17 fl·t2·mclhylpmpionyl· 
11xv}-J.ox11'1ndrosta- l .4-tlienc- I 71J.carhmhioau:. 

IA.13J ll· F F Cydn- 4-Fluoro· H H I 0 S-(2-{4-Fluomphenyl)·2-t1xocthyll l 7a-cycl11butyl-

CH, butyl phenyl . cnrbonyloxy-6a.9a-dilluoro-I 1 P..hydmxy-1 C1Cl'" 
melh"l·J-t1xoondmsta·l .4-dicnc-17 fl-i:arhl1x• la1e .. 

IA.134 Q• F F Cyclo- 4-Trin11oro- H H I s S·(2-0xo-2-(4-trinu11mmethylphcnyllcthyll 17 a-

CH, pentyl · melhylphenyl cyclopen1ylcarbonylmliy-C1a,1Ja·tlillmml-\ I/I· 
hydroxy- I C1a·mclhYl·J-oxoandmsw-l .4·dic111:- I 7 fl-
curbothioau~. 

IA.135 ll· F F Cyclci- 4-Chlorv- H H I s S·!2-(4-t'hlmtiphenyl)·2-oxocLhy1 I 17 a· 

CH, huLyl phenyl cyclohutylcarhonylnxy-6a,9a·dinm1rn-l l/I-
hydroxy- lC1a-mc1hyl-J-nxmmdmsta·I .4-t!ic"m:· I 7 fJ-
carbo1hio:11c-. 

IA.IJC1 •· F F Cyclo- 4-Trilluoro· H H I s S-[2·0xo-2-(4-1rillunro111c::1hylph1:nyllcthyll 17 a· 

Cl"b butyl ' mcthylphcnyl cyclobti1yk:arlmnylnxy-ba,t)«·dilh111m-l l{J-
hydn1xy- IC..a-mcthyl-.3-11xoandrui;1a-l .4-dic11c- I 7 /J. 
curbo1hio:itc. 

IA.137 •· F F Cycto- 2,4-Dilluoro- H H I s S-12-C2.4-Dilluorophi:nyl}-2-11x11u1hyl I 17a-

CHJ butyl phenyl cyclobutylcarbonyloxy-l>a.IJa.rJilluuru-11/l-
hydroxy- I C1~mcthyl·J·1lxoandrns1a • l .4-dicm.:· l 7 fJ-
curbothi03tc. 

IA.138 Q• F F Cyclo- 4-Mcthoxy- H H I s S-(2-(4-Methmi:yplmnylJ·2-0xocLhyl I 17 (I· 

C°l"l.3 butyl phenyl cydohutylc11rhnnylnxy-C1a,9a-dil1unm-l l{J-
l1ydroxy- l(1a-methyl-J-mmandros1a-l .4·dic11c- I 7 P.. 
carbo1fii11:ite. · · · · 

IA.13'> •· F H 2-Furyl 4-Trilluoro· H H I s s.:r2-0xo-2-(4·tri0u11rnmc1hylph1.1nyl)cthylJ ''ll'· 
C'H3 mcthylph~nyl lluoro-1 7 a-1 (2-li.Jro11ylcarbnnyl)11xyl· I l/J·hydruxy-

l<1a-methY,l-J-oxoandru~t:1- I ,4-dic11i:-l 7 /J. 
carbothioate. 

IA.140 •· F H 2-Fucyl 2,4-Dilluom· H H I s S-12-(2.4-DilluorophL'l1Yl)-2-o .. \'.111Jthyl[ 1la-llunrn-

Cl h phenyl 17a-((2-furonylcarbonyl}oxyl· I I /J·hydroxy-1 fu:~-

1ne
0

thv\.J-1.1xuandros1:1-1.4-d ic-nc-1 7 /J.c:irlmthinatc .. 

IA.141 a·· F H· 2·Furyl 4-Chloro- H H I s S-(2·(4..('hlorophCnyl)-2-oxoethyl 1tJa."llunm·l7 a-

CH) phenyl {l1-furanykarb"onyl)l1xyJ~l l/1:hytlmxy·IC1a-mcthyl-

J-oxoandrosta- l .4-dicne-17 jJ.carhu1hi11a1c .. 

IA.142 n· F H 2-Furyl 4·Methox- H H I s S-[2-{4-Mcthoxyphc11yl)-Z·11xncthyl I IJa-llunm-17 a-

Cl·h yphenyl l<2-fur.mykarbonyl)oxyJ-11 /1-hydrox y· I <•O:'·lllcthyl-

J-oxoandrosl:l· I .4-dicnc-17 J/.carhothi11llle .. 

IA.143 .,. F H 2-Furyl 4-Fluoro- H H I s S-[2-(4.FJm1ropheny1)-2-oxr11:1hyl I 'la-lluoni-17 rz· 

CM) pl1enyl I (2-furanykarhonyl)l1x yJ-11 /1-hydroxy· I lu:r-mcthYI· 
J-tixoandrosm- l.4-dicne-17 fi-<:arholhinate. 
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No. R, It, It,, It, .. r n m, 7. Chemical NAml' 
IA.144 a- F F Jsnpropyl 2,4,6- H H I s .\'-12-< bo-2-( 2.4.<1-lrimclhylphcnyl)!.)thyl I C•a, 11n-

f'l·IJ Tri1nethyl- tlilluoro 0 I lf1-hytlrn,.y-lf1a.1ncthyl-17 u-(2-mcthyl-
phenyl propinnyloxy)-3-nxn:mdrosl:i-1 .4-<licnc-17 /J. 

i.11rhothioutc. 
IA.14~ •· I' F (:yclo- 2.4.f>.. H H I s s-12-0x11-2·(2.4.l1-lrimcthylphcnylk.1.hylj J7a-

C'H.1 hcxyl Trilncthyl- cycluhcxylcarhonyluKy..fu1.9a-dilluont-I l/J.hp.h\lXY· 
phenyl I C>t*mcth" l-3-oxoandmstu· 1.4-tl ii:nc-1 71J..Carhothim1tc. 

IA.14f1 a-. F F Cyclo· 2,4.6- H H I s S·f2-<>xo-2-(2,4h-trimcthylphcnyl)Clhyll 17a-
CH~ pcntyl Tri methyl- 1..-yc lnpcntylc:1rh11nyl11xy-f1a.1Ja-ll illmm ._ 11 /1-hydruxy-

phenyl I &r-mcthu 1-J-oxoondmsta-1.4-d icnc- l 7 1k:1rb11th inate. 
IA.147 a- F F · Cyclo- 2,4,6- H H I s ,\'-[2-0xu-2-(2.4.<1-trimethylphcnyl lcthyl j 17 a-

CM,, butyl Tri methyl· Cydohutylcarhonyloxy-6a,(Ja-dilluoro-l l/l-hydmxy-
phenyl 16a-mcth\l l-3--0xo:mdrosta· I .4-dicnc- I 7 /J-c:irbuth iuatc. 

IA.148 a- F F Cyclo- 2,4,6- H H I s S-f 2-0xo-2-(2,4.6-trimcthylphcnyl)Clhyl I 17 a-
l.lh hexyl· ..-:rrimethyl. eye lohcxylmethylcarbonytoxy.Cut. 1Ja-diflunro- I l fl-

methyl phenyl hytlruXy• t [ta-0\CthyJ-J-OXOantl ll.\Sla· I ,4-<.!icnC"-17 /J: 
c.11rtx1thim1tc. 

IA.141J •· F F 2-111ienyl. 2,4,6- H H I s S-[2-0xo-2-(2.4.Ci-trimcthylphr.:nyl )ethyl I (1(1.')a-

CH.1 Trinlethyl· dilluoru-11 /J-hydroxy-1(JCX-11~lh}i·3·o:<n-I7a·l12-
phenyl thicnylc;irhnnyl)oxyandmsta-l .4-tlicm:-17 /I-

. carbothioilte. 

IA.l:'iO a- F F Gyolo· 2,4- H H 1 s · ."i'-12·(2,4·Difl~orophenyl}-2-oxoc.-thyil 17a-

tTh hcxyl- Difluoro- cyclohexylmcthylcarbonyloxy-6a.1ltM.lillunm- I I fJ-
methyl phenyl hydroxy· I Cia-methyl-3-<lX(lllndrosta-1.4-<licn~· I 7 fl-

carbothimite. 

IA.151 a- F F Cyclo- 4·Cl)loro-· .. H· •ff r s S;[2-(4-Chlorophenyl)-2-oxoelhyl J 17 a-

C'H.1 hexyl- phenyl cyclohexylme1hy1carbonyloxy.C1a.1la-tlilluom·l l{J-
methyl hydroxy- I C1a-methyl-3-oxo.:mdrnstii-l .4-dieno?- l 7 fJ-

' carbothioate. 

IA.152. a- F F Cyclo- 4-Trifluoro- H H I s S-[2-0xo-2-( 4-tri lluoromcthylph~nyl }ethyl I 17 a-

C'J.h hexy~- methyl· cyclohexylmethylc.irbonyloxy-lia.cJa.Oitluuru-l l/1-
methyl phenyl hydrosy-1 C1a-methyl-3-<1xoandro~1a. J .4-dicn'-'-17 fl· 

carhothio:ite . 

IA.153 a- F F Cyclo- 4-methoxy- H H I s . \'-[2-(4-Me~hnxyphenyl}-2-<lXlk:thy1J 17a-

CH) hexyl- phenyl cyclohcxylmethykqrbonylnxy-<ia.l)a.1lill111m1·l l/J-
methyl hydroxy0 I 6a-me1hyl-J-oxoandrns1:i-1.4-dicnc- I 7 fJ-

carbothiuate. 

IA.154 a- r: F 11-But)rl 2,4,6- H H I s S-(2-0xo-2-(2.4·.6-trimethylpllt!nyl leth}1 [ l 7a·11· 

C'HJ Tri methyl· hutyknrhonyloxy.(•a.'Ja-dilluoro-11 /1·hydmxy· I ha· 
phenyl metln 1-J-o:<oandrosta-l ,4-dienc- l 7fl-curbothioate. 

IA.155 «· F F Ethoxy 2,4,6- H H I s S-(2-0xo-2-(2.4.6-trimelhylr.henyl)ethylj <1a.CJa•. ·. 

C'H, Trimethyl· ditluoro-17 a-(eth0Xycatbonyl)oxy- l l/J.hydn1xy- l 6a-
ph_enyl· methvJ-·J-oxo-:mdrosta-1 .4-dienc-17 {J-carhmhioate. 

IA.15C• a- F F 2-Furyl 2,4,6- H H I s S-[2-0lCo-2-(2.4,6.:trimethylphenyl Jcthyl I Cia.'la-

C'H) Trimethyl- di!luoro-17 a-I (2-funrnylc:irbonyl)Ox)'l·l I /J-hytlrn:<y-
pl1eny\ I 6a•t11e1hui-3-0XOillldl'l.ISltl· ]" ,4-d icnc-17 /J-carhuthioate . 

IA.157 a- F F 2-Furyl 4.Chloro- H H I s .\'-[ 2-(4-Chlnmphenyl )-2-uxoethyl J lia.'l a-ti illuom· 

C'H., phenyl 17 a-[(2-!Urnnykarbonyl)oxyJ-11 /l·hyLlmxy-lha-
me1hvl 0 )-m1.u:mtlrosta-l .4-dierie· I 7 l?.rarbuthin:uc. 

IA.15R JI- F F Ethyl. 4.Chloro- H H I s S-(2-( 4-Chlorophenyl )-2-11xoe1hyl I C1a.1Ja-d illmuu· 

l'H, phenyl 11 P-hydrnxy- \6/J-mcthyl-J-oxn-17 a-
nroM ion \I \oxvaotlrosta-1.4-d iem:-1711-carbuthioate. 

IA.159 a- F F 2-Thienyl 4-Trifluoro· H H I s S-(2-Qxo-2-(4-tritluoromethylphcnyl)Clhyl] Clri.lJa-

C'H~ methylphen tlilluoro-17 a-((2-thienylcarbonyl k1xyj- I l{J-hyc.lroxy-,, I Clcr-n'ICth• 1·3-oxoandmsta- I .4-dicn~-17 n' "<1rh11thioote. 

IA.1Ci0 a- F F Ethyl 3- H H I s S-{2·(3-Nitrophenyl)-2-oxoethyl I t1a.1>a-dilluoro-l I fJ-
CH.1 Nitrophenyl hydroxy- I 6a·methyl-3-oxu- l 7 a-pmpinnylnX)"anUrosta-

I .4-diene-17 a_,.arbothio:i1e. 
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I/\.IC1I a· F F Ethyl 3.4-llimcthyl- H H I s ,\'·I 2--1 J ,4 ·I >in'k:thylphcn)'I )·:?-u:.:1'11..1 hyl I Cirr.1)a-

( 'llJ phL'11YI dillunro-11/J.hytlrnxy- I Cla·mcthyl-J-mw-17 a-

nm ... innu lu:<"'Jlll\rusla· 1 A .Ui..-nc-1 7 /.k1.utm1him1.1c. 

]/\.1(12 /I· F F Ethyl 4-Tfillunrn- II H I s ,\'·12-0xn-2-(4-trifk1ornmc:1hylpl11.:nyl}cthyll Cia,9a-

('llJ m1.1hylphcnyl dillunn'°" 11//-hydmxy-I <i/1-mcthyl-J-m;:u-J 7 a-

nru"iunulox•-:intlmsta-1. -l-<licm:-17 nJ•arl'll1lhiootc. 

1/\.1<1.'\ U· F F 11-Prupyl 4-TrilluLirn-
1 

Ii H I s S-12-0xn-2-( 4-trillunrnmc1\1y\phc11yl }c1hyl J Cia,9 a· 

( ·11, n-..:thylphcnyl dilluonl-11/J-hydmxy- I Cu1°11-.:1hyl-J-1.1,'(t1· I 7 a-11-

prnpylcarhonyl11xya1ulru~t:r.• I .4-1.licnc-l 7 p .. 
t::irlmthiua11:. 

JA.IC14 
·~ 

F F 11-Prnpyl 4-Chloro- H " I s S-12-(4..( 'hh1rophc11yl)-2-oim1:1hyll (,a.'ln·dinuom-

('11 .• phL'llYI 11 /1-hydn1;i;:y-I C1rr·m\!thyl-J-11x11- l 7 rl·ll· 

pn1pylcarhuny1n)l:Yandmsta· I • .:1-dicnc-17 /I· 
car\mthioatc. 

IA.l!15 a- F F 11-Propyl 2.4-Dilluoro- H H I s S·(2-(2.4·Dilluumphcnyl)-2-11x1w:thylJ Cia.•Ja-

Cll.1 phenyl dilluun1-l Jfl-hydru"y-I <•a•l1li:lhyl-J-oxn· I 7 a-11-

pmpylcarhnnyloxy.indnh,:i-l .4-<lit.'fl1..'- I 7fJ-

carbnlhiuali..:. 

il\.IC1C. a. F F rt·Propyl 4-Fluom- H H I s ,\'-[2-(4-Fluurophi=nyll-2-tlXU<!lhyll Cia.IJa·Llilluoro-

<lh phenyl I l/1-hydroxy-l(1a-mcthyl-J-ox11-17ri-n-

p rnpylcarho11ylnxyandmsla- l .-l-d ii:nc-17 /J-
c::irbothioatt:. 

IA.Hi/ a. I' F lf-Pmpyl 4-MclhDKy- H H I s S-12-(4-Methnxyphenyll-2-nxocthylJ C1a.1>a-

f'H.1 phenyl dilluoru-l lP-hydn1xy-1ba-mcthyl-J-uxn·I7a-11-

propylcarbonyloxyamlrt1sta· I .4-1.licnc- I 7 /J-
carbo1hioatc. 

IA.161i a- F F 1-Furyl 3-Chloro- H H I s S-(2-(J-Chlurnphcnyll·2-11x111.:1hyl I (1a.1>a-dillu11m; 

('M~ phenyl 11 a-((2-furanylcarhuny1)11xy[· I I /J.hydmxy-I lier-

melh"l· J-mmandrosta-1.4-dicnc-1 71/-curho1hioat.:, 

\A.J(IC) fl- F F 2-Furyl 4-Trilluoro- H H I s S-[2-0xo-Z-(4-tritluornmc1hylphcnyllcthyl[ {1a,9a-

c·1~,, OlCthylphenyl tlilluoro-17 a·f.(2-fur.mylcarhnnyl)uxy!· I l/1-hydmxy-

\C1/J-mt:lhyl-J-11xo:mdms1a- l.-l-dit.,,~·- I 7 fl· 
carbothioati=. 

IA.170 a- F F 2-Furyl 3,S- H H I s .\._(Z~J • .5- Dime1hoxyph~·nyl 1-~·11,.,.oi.::!hyl I C•a.tJa-

(.'l·b Dimethoxy- t.lilluuro· 17a-1(2-furnnykarh11!1yl)oxyl·1 I //-hydrnxy-

phenyl I Cia-mc1hyl-J-1.1x11amln.1$ta· l .4-dicn1:- I 7 fl· 
c:irhothinatt: . 

IA.171 a- F F J-Fury\ 4-Nitrophenyl H . H ,J s .\"-f 2-( 4-N itrnpl11.:n y\ )-~ -oxucthyl I 6n. •Ja-<I i tluol"tl: 

CH, 
17 a-\(Z-furanyk;irlmny[ )tlXYl· l l/1-hytln1sy-I C\O'· 

ll"lt:lh"l· J-nxuundros1U· I .-1-dicnc- I 1 /J...curh11thiuat.:. 

IA.172 a-· F F. ~lcthoxy •. 4-Trilluoro· H H. I s S-{ 2-0xn· 2-( 4-tri llunn1n"ll!thy\phc11yl k!1hyl ! 6a. lJa-

CH3 methyl methylphenyl ditl11om- l lfi-hydroxy- I 7a-(1111!1hoxymc1hyl-

curbunyl )mc:y-16a-n~thy1-3-1.1s11:in~lm~la- l .4-1.lient."-

J 7 IJ.carh111hioa1e. 

IA.173 a- F F ~telhoxy- 2,4,6- H H 1 s. S-(2-0xo·2·(2.4.6-trim.:thylphi:nyl)cthy1J 6a.9a-

('H., n~thyl Trimethyl· dillu11ro· l lfi-hydruxy-17a-(mdhoxyn~lhyl-

phenyl curhonyl )tlX y- I 6a-mc1hyl-.l-11xu1111tlr11sta- l . .l-dicne-

I 7 P.carh111hiuutc • 

11\.174 a- F F E1hyl 3.Chloro-4- H H I s .'i._12-( J-C11lc:1ro -4- llm1rup hc11yl 1·2-oxo.:lhyl J (1<1. CJ a. 

C:H, llliorophenyl ·. dilluoro-1 \fJ-hydrox~ \(1a·n""<:thyl-.1..,1xn-l 7a· 

"lll'"'ion vb.-.: v-andn,1sta-1:4 ·tlii=nt:-1 7 11-t!urbuthioah!c 

lt\.175 fl- F F 2-Furyl 2.4,6- H H I s- S-(2-0xn·2-{2.4.b-trim.:ll1y\phi:nyllc1hyl] Cia.1)a-

C'H~ Trime1byl- 1\illuuru-17 a·[(Z-furJ11_vlcarhm1yl)t1~y]- l l/J.hy<lroxy-

phenyl I C1fl-111clhyl-J-oxo:i.ndrn~1a- I .4-1.lii:n~-.11 /I-

- carbuthioatc. 

IA.176 a- F F Ethoxy- 2,4,6- H " I s S·l Z-Oxo-2-( 2.4;6-tri 11)1:1hylph.:n yl Jc1hy\ I h_a. I/a-

C'H, methyl Trime1hyl- dillunro-l 7<t-(cthosymc1hyk:irhnnyl1t1xy·l l/J-

phenyl hydnlxy-1 {·.Q:'-methyl-3-11xo:indrust:1· l .4-dicnc- \ 7 P-
carbo1hio!ltC. 

IA.177 a- F F Eth11xy- 4-Trilluoro- H H I s ,\'.(2-0xo-2-(4-lrilluorumcthy\phcnyllclhyl\ f1a.9a-

C'H.\ mc1hyl mcthylphe~yl dillunrn-17 a-(i:tlms~·nh!lhy!c:irl1onyl}t1xy- I l {J. 

hydno:y-1 C1a-mcth}'l-J-uxuandru:;1a-l .-l·tlicnc-J 7 {J. 

carlmthina1c. 
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IA.171J •· F F 2°Furyl 2-Naphthyl H H I s ,\'-12-1 Nurluhalcn-2-yl 1-2-t 1xnl'thyl I <111.1J11·l\i llmm1-

en .. 17 a-IC2°li1r-Jnyh:arh111tyl )11xyl· I l//.hydruxy- I cia· 

tncth11-J-uxoandnista- I ,4-r.licm.:-17 /t..carh1llhiua1c. 

IA.180 •· F F 2-Furyl l-Naph1hyl · H 'H . , s .~-12-( Napluh;ilcll • I -yl )-2-oxncihyl I (1a.1Ju-di lluom-

l'HJ I 7n-j(2-fura11y1carhunyl)oxy I· I l/J.hydroxy-l<1a· 

11lcth1 l·J-oxuandm$1U· l .4-<lfone-17 /J..carhn1hk1atc. 

IA.IKI a- F F 3-Mclhyl· 4-Trinuoro- H H I s s-12-oxu-2-(4·trilluorn1110..'1hylphcnyli.,.1hylf (1a,9a-

(.'HJ 2-1\uyl methyl phenyl dillunm-11{1-hydn1xy•I7 a·lllJ-mc1hyl2·forunyl)-

carbonyl foxy)· I (1a-mu1hyl-J-m\\'l\lllllrosla-1 .4-dicnc-

17 n..-.1rbuthim11c . 

IA.IR2 a- F F 3-Methyl- 2,4,().. H H I s .'i-12-0xo-:?·( 2,4,(1-trimcthylpl11 •. 'll)'l)..:thyl I ''a.CJ a-

CH~ 2-furyl Tri methyl- ditlunm-11 /1-hydmxy- I 7a-[(IJ-n'll!lhyl2-for.myl)-

phenyl curbunyl J tixyJ-1 (1a-!llcthyl-J-11im:111dm~la- I .4-d icni:~ 

17 &·ur\mthim1.tc. 

IA.llB a- F F 2-Puryl 3-Nitro-4- H H I s .\'-('2-(3·Nitrtr4-mctlmxyphcnyll-2~1x.11c1hyll Cia,'Ja. 

('lh mcthoxy- tlifluoro-17 a-[(2-fur:mykarh1111yl)11xyJ- I lfl-hyJmxy-

phenyl - \(1cr-mclhyl-J-oxmmtl1us1:1- I .4-1.licnc- l 7 fl-
- carbothioutc. ' .. 

IA.184 a- r: F 2-Furyl J,4-Df~hyl- H H I s .S'-12-(3.4 -DinlCI hy lphi:nyl)-2-t lXtM..'lhyJ [ (lfL •Ja-

CHJ phenyl tliRuom-17a-[(2-furanylcurhi.myllt1xyl- I I {J-hyt.lroxy-

I (ia-~thyl-J-oxo:mtlrusla- \ .4-tlicnc~l 7 fl-
.c:i.rbothioatc . 

IA.185 a- F F J-Furyl 4-Trifluoro- H H I s .'i-[2-0xn-2·(4:1rillunromethylphcnyl)c1hyl) (1a.1Ja-

CH, mcthylphcnyl tlifluom-17 a-r<J -rur.mylcurlmny!)t1xyl- l l ft-hydroxy. 

I (1a-mcthyl-3-tlXmmdrostu-1.J-tlicrn:-17fi-
carbothioa1e. 

IA.186 a- F F 3-Furyl 2,4,6- H H I s S-[ 2-0xt1-2-C2.4,CHrime1hylphcnyl klh ~·11 ha. 'Ja-

('1-h Trimclhyl- dilhmn1- l-7a-f CJ-furu11ylcarh11nyl lu:tyl· 11 /1-hyJruxy-

phenyl IC1a-methyl-J-1.,:.;11umlrusu1- I .4-ilicm.--17 /I-
c:irbothioaU!. 

IA.187 a- F F .Ethyl 4-Trifluoro- CH, CH, I ·S S-{ \ , 1-Di methyl- 2-o xo-2-t 4-u·i11mm1111cthylphenyl )-

CH, tnelhylphenyl cthylJ 6a,1Ja-ditluum·l l{J-hydmxy-lC1a-111clhyl·3-

t1xo-17a-propionyloxym1dro:>la- I .-l-1licnc- l 7 fl-. carbothioate • 

IA.188 a- F F Ethyl 4-Fluoro- CH, CH, I s S-f l , 1-Di methyl-2-( 4-lluornphcnylJ-2-oxncthyl j 

C"HJ 
' 

phenyl 6 a.CJa-tlillunro-1 I p.hydr1w~·- I C1a:l1ll.'l hy 1- 3-1\:\"t 1-

I 7a-propianYloxyandrost:i- l .4-dknc-17 (J-
c:irbolhioate . 

IA.189 a- F H Ethyl Phenyl CH, CH, I . S S-[ I ,1-Dimethy1-2-phenyl-2-t1x11i:1hyl I tJa-tluuro-

CHJ 
1 l/J-hydmxy- l 6a-methyl-3-uxu- t 7 a-propi11nyloxy-

• antlrostu-1.4-tliene- I 7 fkurbmhitialc. 

11\.190 a- F F Cyclo-· .Phenyl . CH, CH, I s S-[ I, 1-Dimethyl-2-phenyl-2-ox11c1hyl I 17 a-

CH, hcxyl cyclohexylcarhony1oxy.fla.1Ja-di1l111.1ro- l I{/. 

hy<lroxy-1 C1a·n~1hyl·J-i1xl1a11llm~1:J· I .4-llicne-: i /J. 
carbothirn11e. 

IA.Ill! a- F F Cyclo-. Phenyl CH, CH, I s S-f I, I ·Dimcthyl-2-phcnyl·2·oxocthy1 l 17 a-

CH,1 pentyl cyclupentylcarbonylux y-C1a. lJa-d illuuro-1, 1 f J. 

hydmxy- l l:a-methyl-3-nX1lan1lmi;1:i-1 .4-llfenc-17 fl-
carbolhioate. 

IAA92 a- F F lsopropyl Phenyl · CHJ CH, I s S'-[ I. l-Dimethyl-2-phenyl-2-o.-.:t1c1hylJ C1a51rt-

CH) dilluoro- l I /J-hydroxy-1 Cla-mc1hyl-l 7 a·{2· · 

methylpropilln}'luxy)-3-uxo:indrnsta· J .4-dicnc-17 P· 
carbo1hioa1e. 

IA.lt)J a- F F Cyclo- Phenyl CH, CH, I s S-[1.l ·Dimcthyl-2-phcnyl-2-11:wc1hyl] 1711-

C'HJ ·butyl cyclnhu1ylcarhonyloxy-<1a,1>a-di1l11u111-l l/l-h~Jmxy-

l 6a-methyl-J-11x<r.im1n1sta- l • .:l-tlicn1:-l 7 /~ · 
carhothiou1c. 

IA.lll4 a- F H 2-Furyl Phenyl. CH, CH, I s S-[ I, I -Dimcthyl-2-phcnyl-2-11iaic1hylj tJa-lluoro-

CH~ 
17 a-l{2-furanylcarhllnyl)1lX)'j· I I fl-hydroxy- I ha· 

mcthvl-3-uxnantlrosla· l ,4-J i<!nc- I 7 /l-<:irhu1hi11:11c. 
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No. 11, R lt.1 R, R, r 0 111, z C:hemlt•I Nanll' 

IA.11)5 ..,. F F Cyclnhc- Phenyl CM.1 en, I s ,\·-11. I .()i11"1C1hyl.2-rhcnyl-2-nxrn.:lhyl I I 7u-

('J-1 •• xylmclhyl c~dnhcxyhnc1hykarhunylnxy.C1rt, tJu.d ill 1111n. .. I l fJ. 

h.\•Jroxy-1 (111.mcthyl.J-oxoantlrnsta· l .J-lli~'n<:-l 7 p. 
c:1.rht11hiualc. 

IA.IL)(1 ..,. F F 2.1:uryl 4-Fluun...., CU.1 CH, I s S·{ 1. l-llin'1Clhyl·2·(4·1lmir1111hcnyl)-2;1x.'1Clhyll 

(ll, phenyl Cia.tl~lillunm-17a--Jt2-for-.anykrirlmnylkn:yj·l Ip. 

h~'Clmxy-1 (1a-n'M.1hyl-3-mm:mt!mstu- I .4·dicnc- I 7 p. 
catbl.11hiu::atc. 

IA.1 117 a- F F 2-Furyl 4-Triflul1n1- CHJ Cth I s S-( l , l-Dimi:thyl-2-oxn-2 ·{ 4-

t'l-1, 1111:thylphcnyl 1rillunron'lethylphcnyl )Clhylj f111.1lrz..tli!luum-17 a-

l1!-furonylcar1:111!1yl}nxy]-l l fl·hy1lmxy-l !1rt·m1:1hyl· 

J"'1xnandmsta·l A-dicnc-17 /J-carhulhinall". 

IA.l'IK a- F F :l-C'hlorn- J.4·Dimcthyl- II H I s S·[2·(3.4·Din'11!1hylphr..'nylJ·2·malCthyl] 17 u·( [15· 

Cl-b 2-thicnyl phc:n~·I chk lnl·l ·thknyl )carh1 myl (usyl·hrt. 'lu-1.li n UI •ru· I I /I· 
hydruxy-1 fia·nlClhyl· 3·11xoa1nlrr.1sta- I .4·dir.·nc- I 7 /J. 
carho1him11c. 

:s Table 2- Lists the compound of formula 1-A-1 and Table-3. lists the compound of formula l­

A-2 which have been synthesized 

" 

10' 

Sr. 11, R, 11, 
No 
IA- a- F F 
LI CH, 

IA· a- F F 
1.2 Clh 

15 

s •. I I it: I Hl 11, 
No I I 

IA- I a- I F I F 
I 

2.1 l·l-b I 

<) ~··· 
0 

,.---.__ L.-"'-:-·O-C'O-R~ 

" 

,, 

Formula l-A-1 

R, R, "' m, 

Ethyl 4-. 2 I 
Fluorophenyl 

"Ethyl Phenyl 2 I 

I IQ I I 
I 

R, '" G "" !Z 
; I 

Uthy! ' ' I 
H 

I 
f'ht:nyl I I IS 

! I 

0 

Formula 1-A-Z 

Table 2 

z Chemical :'\amt• 

s S-[ 1-(4-Fluorobenzoyl)cyclopentyl) C1a,l)a.JiJluuro· I IP-hydrnxy- l <ia-nlClhyl-.:-

oxo-17 !l•flroniohyloxv-androsta- I .4-<lii:ne-17 /J.carhr.lthir.\;llC. 

s S-[ l-Benzoylcyclopentyl] 6a,9a-dilluoro- \ I /J·hydroxy-1 ha-111c:1hyl:J-oxn· I 7a· 

propionyloxyandrosta- l ,4-diene-17 P-c:irbothioatc:. 

Table3 

C:ht•mical 8amc 

S-( 1-oxo-1.2,3.4-tetrahydronapthalcn·:!·yl) ba}lr.c·<liOur.ll"n· l I /J·hydruxy-1 C1a. 

meth~l-J-oxo-17 a-nro~ iunvtux""ndrom- l .4-<licnc-17 /1.carh•1thioa11.·. 
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Table 4- Lists the compound of formula 1-B which have been synthesized 

,/ r··· 1"""··1 
o /~CJmi-C'-x-c-(('~11-K 

.o-co-R. I 
,,,.-....._/, . I . ... 

0 

" Formula 1-B 

5 Table-4 
Sr. 
Nu "· R, II, R, r Q J K z .X !fll. m,_ "" •• I. Ch~mkal Namt· ' 
Ill.I a- F F Ethyl H. H H H 0 • I 0 0 I OH · 4-Hydroxy-hut-2-ynyl C1a.c1n.t1inuom-l lp. 

C'H, hydmxy-1fla•lltt!thyl·J·t1X1l-I7a-

prt1piunylnxyandms1a- I .:l-dicnc· I 7 fl-
L-.nboxvlat~. 

111.2 a- F F Ethyl H H H H s • I 0 0 I OH S-( 4-Hydnixy-hut-2-ynyl) f1a.<Ja-llitluoro· 

·C'H, I lfi.hydmxy-16a-mdhyl-3-oxn·l7cz.. 

pmpiunylllXyJndmsta-1.:1-dicm.:•l 7 {} 
carbothio:11c. 

IB.3 a- F F Ethyl H H H H s • I 0 0 I f. S-{4-Fluom-but-2-ynyl) fta.'Ja-tlitlunro-

('~I) 
, 11 fl-hydroxy- I Cia-111~·1hyl-J-11xn- l 7a-

rmpionyluxy.uu.lm~la-1.4-dil!llC·l 7/J. 
carbothio:m:. 

IB.4 a- F F 2-Furyl H H H H s . I 0 0 I OH· .\'-(4-Hydroxy-but-2-ynyl) Cu1,9a-dilluom-

CH, 11 a-[(2-ftmmylcarhun~·1)11xyl-l I fl· 
hydm:<y-1 C1a-methy1·3·11xo:rndrns1a·l .4· 
lliene-17 n....·arbo1hin:.11e. 

113.5 a- F ,., Ethyl H H H H s • I 0 0 I OH S-(4-Hydrm:y-htLl·2·ynylJ 9n-!luom·l lP· 

CH~ 
. hy\lmxy.J 6a-nlt!thyl·3-oxu· 17 a-

prop inn yluxyJndrni:ta-1.4·d icm:-17 /)-
1..-arbothioate. 

IB.C1 a- F F 2-Furyl H H H fl s . I 0 0 I F .\'-( 4-Fluoro-but ·2 -ynyl) (}a. 911-dilluoro· 

CH.1 
17a.[(2-rumnylcarhunylJ:1.1xyl· I I /J. 
hydroxy- ICta·me1hyl·.'-<\".tJandms1a·l.4· 

diene· 17 fJ.c;irlwthioatc. 

10.7 a- I' I' lsopropyl H H H H s • I 0 0 I OH S-("1-H}idn}xy-bu1-2-ynyl) (1a.<Ja-di0uoro-

CHJ 
I l/J-hydmxy-16a·n'll!lhyl· l 7 U· . 

(2-mcthyl·pmpionylllXYl·3·11x1iandn1srn-

I .4-dit.'llc-17 fl.earhothiu:nc. 

[l]J~ a- F F Cyclo- H H H H s • I 0 0 I OH S-{4-llydroxy-b11t·:!·ynylJ 17a· 

CHJ butyl cycfohutylcarbonyh1xy-C1a,•Ja-dilluoro-

I l/J-hylln1xy- \(1a·n~1hyl-J-11xc1.:1ndms1a-

1.4-diene- f 7 fl.carbi.11hiootc. 

IB.9 a- F H 2-Furyl H H H H s • I 0 0 I OH S-{4-Hydroxy-bu1-2-ynyl} Qa-llunrn-l 7a-

CH, 
[(2-furanylcarbonyl)m:yl-11 /J..hydmxy-

I 6a-methyl-3-oxoandmsta· l .4·diene-l 7 fJ- . 
carbothioatc. 

IG.10 a· F F 2-Thienyl H H H H s • I 0 0 I OH S-( 4-Mydmxy-hul-2-ynyl) ha.1Ja-dilluoro-

CH.• 
1 l/J-hydrnxy-16a-mc1hyl-J·m:u-l 7 a-\t2· 
thienylcarbonyl lilX)' J·andru~1;i· t .4-dicne-

' 17 p..carbothioale . 

IB.11 a- F F Ethyl H H .. .. s . I 0 I Q .. . \'-(Pnlp·2-ynyl) Cta.<la-<lillunr1.l- l I fJ-

t'l·h 
hydroxy.\ lla-n'll!1hyl-.\-<1x11-l 7 tl·prnpilmyl-

oxy.mdrus1a-1.4-dicnc-l 7 /J.carho1hioa1e. 
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Sr. 
. 

Nci "· "· H..1 R~ ,. () J " 7. x "" Rh "" •• I. C:hL•mkal N11111t· 

IU.12 a- F F 2-Furyl ,., ,., II II s • ., 0 () I 1.4-Pinxa- .\'-J4·( l .4·1li11xa-spir1114.!i [dcc:m-2-

l 'I I. spirn(4,:ij yl111e1hoxycarhunyluxy)-hut-2-yny11 fla.1Ja-

dccun-2- dilluoro- I 7n•[ (2-funmyl-carliunyl)oxy I· 
ylmclho:'(y I lfl-hydmxy-ICur-mcthyl·J-oxoandmsta-

carhonylt11'y I ,4-dicnc-17 n.curhu1hi1lllll!'. 

IB.IJ ,,. F F Ethyl ,., ,., ,., H s - I I I I OH S-[ 4-llydrn'<y--(/:)-hul-2.enyq <1a,1iu-

l 'I l.1 . IF.) di lhmm-1 I /J..hydro:.:y-1 (1«·ll1Clhyl-.l-uxo-

17 a-propim1yluxyamlmsta-1.4-<licm:-l 7 fJ-

carhothiou1c. 

IJl.14 ,,_ I' F 2-Furyl II II ,., H. s - I. I I I OH ,\'-14-Hydmxy•f/:'J·hut-2-cnyl] (H:r,IJl'l-

C'll.1 IF. l dilluoro-l 7a-I (2-li1111nylcurh1111yl )oxy[-11-
0 /J.hyd~1xy- ll1a-mc1hykl-11xo:mLlmstu-l .4-

' 
dicnc-17 iJ..curlmthinalc. 

Ill.I~ ,,_ I' I' l-Frnyl H fl ,., H s - I I I I OH ."i'-14-Hytfn,xy-(7.J-hul-2-cnyl I (1 rL.'lr.r-

c·11.i (Z) dilluoro-17 a-I (i-for:111ylcarhrn;ylJ11xyj- I I· 

' /J..hydroxy- l'1a-mc1hyl-J-wrnamlrosta- I .4· 
dicm:-17 P.curhlllhi11a\c. 

llJ.\() a- I' F 1:111icnyl H H H H s - I I I I OH .\'-(4-Mydraxy-(ZJ-hut-2-cnyl\ <ia.IJa-

C'll.1 IZ) dilhmro-l lfi-hydn1xy-l<1a-n'!Cthyl-J·oxo. 

17 a-I (2-thienylcarhonyl )t 1xy- !:mdmsb 0 I .4· 
diene-1711-carhothitlutc. 

IH.17 ·a- F F ~-Thienyl H H H H s - I I I I 0.H S-l4·Hydroxy-t£J-hut-2-cnylJ C.a.'>a-

Cll., (£) dilluoro-11 p.hydnlxy-1 (1a-mc1h)'l-J-uxo-

17r.r-1(2-thienylcarhnnylloxy 1-:androsta·. 

.. IA-dicm:-17 jJ-carholhiuutc .... 

Ill.IN ,,. f F J·Furyl H H H H s • I 0 0 I ·. 1.4-Dioxa- S-14-(\ ,4-Dioxa-spirul4.4 lnnnan-2· --

Clb spiro[4,4l ylmethuxycurhonyluxyHml-2-ynyll fia.'Ja-

numm-2- ditluoro-17 a-((2-furanyl-carh11nyl}l1xy]-
ylmethoxy I lfJ-hydrm•y-1 Ua-mcthyl-J-uxrn:md111St:i· 

carbonytoxy I .4-diimi:-17 n ... arhu1hit1ah!. 

IB.19 a· f I' :?-Furyl H H "H H s. - I 0 0 I OCO- S-(4-(4-Ni1mxybutyloxyc:irhonyluxyJ-hut· 

('llJ O(C"Hl)•· :!-ynyl) 6(1.9a-dillunru-1'7 U·I ( 2." 
ONO? furanykarh11nyl)oxyJ- I l/J..hyllr11Xy· I <in-

mi:thyl-3-uxo:mdrn~1:1- I .4·d icnc-17 /J.. 
carbothioa1i:. 

1n.20 a- F F :'·Chloro- H H H H s . I 0 0 I OH S-(4-Hydroxy-hut-:!-yn~·l I 17 a-[((5-

CH) 1-Thienyl chloro2-lhknyl}C:u1l1myl\u.~y[-<1a,1>a-

dillunrn-l l/J-hydn1xy-I C1a-me1hyl-.'-
uxn:imlrosu1- I .4-tlknc-17 iJ-carlmthibatc, 

\\l21 ·a· F f :?-Fury! H H H- H s . I 0 0 I H S·(But-2-ynylj Cia.'la-dilluuru-17r.r·(l2-

('H_, furanylcarhnnyl J11xyl-l l /l-hy1lroxy- l <ur-

111ethyl-3-m;oandn1::1a· I .4-tlicni:-17 P. 
c:irbothio:11c. 

llJ.22 a- F F 3-Meihyl- H H H H s - I 0 0 I OH S-[4-Hydmxy-blll-2-ynyll ha,'Ja-diOuoro-

('~b 2-tUryl 11/J.-hydrox)•·l7a-1(13-melhyl2-li.tr.myl)-

c;irbonyl !oxyl-1 (1~111~.:t hy I--'·11:\.\1an Uros ta-

1.4-dicnc-I 7 n-carbu1hi11ate. 

111.23 a· F f F.thoxy- H H H H s • I 0 0 I OH S-(.:l-Hydmxy-bm-2-ynyl I (1rl.'>fl'·<lillu11rn· 

('B,, methyl I 7a-(e1lmxymc1hyk·:i1i11111ylJox}'· l IP· 
hydroxy· 1<1a-mcthyl-J -oxoan1ln1$ta· l .-I-

dicnc-17 fl-cnrbothiuale. 

lll.24 a- F F l\.·kthoxy- H H H H s - I 0 0 I OH .\ •• { 4· Hydro:<y·bul·l-ynylJ hfl. '>a·Uilluoro-

ei-t_, methyl I l/J..hydmxy-17a-lmc1huxyn1cthyl· 
curbony1 )11xy- I 6a-n11:thyl-J·11MlUn<lnlSt:a-

I ,4-dicm:-17 fl-curhuthiuatc. 

lll.25 a- F F :!-Furyl H H (CH1b s • I 0 0 I OH S-[ J-{ 1-H)•drnxycyclnhcxyl lpn11l-2-yny1] 

C"H_. 
Ua.IJa-dilluoro-17 «-1(2-furmiy!carhonyl)· 

t1.'iy]·l IP.hyJroxy-l<111-mc1hy1-3· 

OXt1:mdn>$ta-l ,4-dicnc-17 /l·carhuthio:uc. 



\ 69 

Sr. 
l\'.CI "' '" It, II, I' 0 J K l. x m. m, m, "' I. C:hl'mk11l ~::anu.• 

111.'.!C• ,,. F F Cycln- II II H II s • I 0 0 I Oil .\'-l4-Hytlruxy-hut-2·ynylj 17a· 

{'II_, Mcxyl- l.'yclolu:xyhm:I hy k·:irhnn~ 41 '"Y·l•r1. l)a-

1111:1hyl • dilluuro-11 //-hydroxy-1 fu1o111c1hy1-.\. 

ox11:111Uros1:1-J .4-dicnc-1 7 /koirhothinak. 

111.27 ,,. F F , 11-Dutyl Ii fl II II s • I 0 0 I OH S-14-1-lyllnixy-hut-2-ynyl] 17 fl·//• 

('II_, hutyh::irhnnylnxy-C1a.11a-dillmm1-I IP. 

hydroxy- I C1a-nll!lhyl-J-0:1.o;mdmsta· l .4-

dicne-17 n. .. urbothiuatc. 

111.2~ a- F F Ethyl II Ii -- -- 0 • I 0 I 0 -- Prop-2-yny\ 6a.IJrz.t.lillu1m1-l l/l-hytlmxy-

Cit, 
I Cia-n11:thyt..\-oxo- I 7 a-prupinnyluxy· ..... 

amlnislu-l ,4.dicnc-17/karlluXvhitc. 

llL?1l a- F F Cycln- fl H fl H s • I 0 0 I Of.I S-14-Hytlmxy-hul-:!-ynyl [ 17 a-

( ·11, pcntyJ cyc\opcntylcarhonyl11xy·C1a.1>a-dillmm1-

I l/J-hydraxy-1 C1a-mc1hyJ-J-nx11:111tlms1:i-

I .4-diene-17 l'L->Jrl10thi1\;llC. 

IB.JO ,,. I' I' Ethyl H H H H s - I I I I OH S-(4-Hydn.1xy-fZJ-hut-2-cnyl I Ciu.CJa· 

CM.1 
(Z) dilluom-11 P.hydruxy- lhr1-111clhyl-J-oxo-

17 a-pmpinnyloxy;11ulrn5l:i-1.4-tlicnc-l 7 p. 
carbothioatc. 

111 . .1·1 a- I' I' Ethyl II H H H s . I 0 0 I OCOC°Jl-l~ S-[4-J>ropinnyloxy-hm-~-ynylJ C1a.1Ja· 

C"H.t 
dilluoro-l JP.hydrnxy- lha-mcthyl·J-Q,-;o-

· I ia-prupiunylnxy:llltlm:>tu- I .4·dicn1..:11 P. 
. cnrbothioatc. 

IB.J:? a- f f Ethyl H H H H s - I 0 0 I OCOCHJ ,\'·[4-Aceloxy-but-2-ynylJ fla,<)a.Jinuoro-

("(-b 
I I P.hydn1xy· I C1a-mc1hyl•J-1.1xo-17a· 

propionylo.x"yandmsta: I .:.i.Jicnc-17 fJ-
cnrbothioa1c. 

11~ .• \J a- f f Ethyl H H H H s . I 0 0 I OC"O- S·[4-11-Pn1pylcnrhonyh1xy-hul·2-yny1J 

CH.1 
11-CJl·h 6a,9cz..ditluoro-l l/J-hydmxy- \C1a-methyl-

.. 3·~1xo-17a-propinnylox~:1.n1lmstu-l .J- · 

di1:11e-17 P-carbothiuatc. 

lB._\4 a· f F Ethyl H H H H s 2 I 0 0 I OCO- S-[4-(2-Mcth)'lpr1'flilmylt1:.:yl-hut-2-ynyll 

CH., 
t'HCC'HJh C1a,Qa-dilluon.J. l i/l.h~llnt-.:y-l C1a-mc1hyl-

J ·tlxo-17 a-propioay\m;~:mtln ista-1.4-

diene-17 B-carhothi11:11c. 

IB.35 a- F F Ethyl H H H H s 5 I 0 0 I OCO- S-{4-11-Butylc:irhunylox~-hul-2-ynyl] 

C'MJ 
11-C.H., Cla.9a-t.lifluom-1 l/J·hydm.-.:y·IC1a-nl:'!thyl-

3-oxo-17 a-pro[lionyl11xyamlms1a- l .4-

dienc-1711.rarbolhioatc. 

lll.)C. a- f f Ethyl H H H H s • I 0 0 I OCO- S-[4-C.'yclobutyltarhlmylu:.:y-hut-2-ynyl] 

CH, 
cyclohu1yl lla.9a-di11uoru-1 J/J.hydmxy-IC1a-mcthyl-

.. 
J-nxo-17 a-prci{lionylnxy:mdrnsta· I .4- . 

diene·l 7 JJ.,carbmhiiJ:11c. 

IB .• 17 a- F F Ethyl H H H H s 2 I 0 0 I OC'O- S-[4-11-Pentykarhnnyln.\y-hu1·2-ynyll 

l"M, 
11-C"~H11 Cia.')a-diOuoro-11//·h~tlrnxy- l <•a-methyl-

3-nxo-17a-pro[lionyl11:-.:~:in11m~\a·1~4-

d ii:m:-17 fi·cilrhmhin:itc. 

111 .. )8 fl- F H Ethyl H H' H H s . I 0 0 I OH S-l4-Hydm:ty-bu1-2-~11yl j 'Ja-llllnrn-11 /J-

C'MJ 
hy~lruxy· I Ci/J..mcth yl-;.i •-.:11-17 a-

propionyloxy:mdmsta· I .J-dicnc-17 fl-
ciirbothio:i1e. 

113.Jl) fl- f f Ethyl H H H H s • I 0 0 I OH S-[4-Hydmxy·but-2·ynyll C.r.r .. 9a·ditluoro-

CM., 
l lfi-hydro;i:y-l6P-1n::1hyl-J..uxo-l7a-

propionyloxy::mdrtls1a-l .. J-t.lii:nc-l 7 P-
curbolhioati::. 

!B.40 a- I' r 2~Furyl H H CH,· Cli> s • I 0 0 I OH S-[4-Hydn.1xy-4·111c1hyl·p..:111·l·ynyll 

C:l-IJ . 
fl a.9a-<l i lluom-17fJ-[1 ~-ti.irmiyl-

., 1.:arbonyl)o:<y]- l l /J-l1ydrnxy· I 6a-mcthyl.·3-

nxo;;mdros\U-1.4-dicn<.'· I 7 fl-e:irbothio:lll!. 
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/oir. 
No ... ... 11, R, I' 0 J K z x ... m, llll '" '· (:hcmirul '.\1111110 

111.41 a- I' I' E1hyl II II 0 0 - I I I I OCH_, 4°Mcthoxy-4-mcn°/ f:'J·h111-2-e11yl C• 11,tJa. 

Cll.1 (E) dilluum-11 JJ-hyd1n."<y-IC11t•ml!1hyl-J-uxn .. 

17 r.t-pnipiunylnxy:mUnist:l•l .4 dicnL-.1 i p. 
c:irhnx"latc. 

111.42 a- I' F E1hyl H II 0 s = I I I I O('H.1 •1i·J4-Mc1lmxy-4-oxo.(f • ., .. b11t-2-cn)·IJ 

<.:11 •• (E) (1r1.1Ju-dilluoro· I l/l·llydmxy-1 cin-mcthyl-

3-uxo- I 7a~propiu11yl1u:yandrns1:i-l.4 diem:-

I 71L·arh11thiou1c. 

111.4.\ II II Ethnxy H H 0 0 - I I I I llClh 4-Mclhoxy-4-mcu·rt:"J-hut-2-~"llyl I 7a-

(E) 1cllmxyc:irh1111yl)l1xy-l l/l·hyLlmxy-J-

11xn11ndrns1a-l .4-dic11c-17/l·c:irhox\•k11c. 

IU.44 a- F F E1hyl II H H ll s - I I I I OCO(\). S-14 ·( 2 -Etlmxy-1 .2 -lliu:-.11~·1 l1rly-1/;)-hut-2· 

Clh (£} OC:~li~ cnylJ <1a.1Ja-ilillu11m-l l/J.hytlruxy- l<1a-

methyl-3-1.1x1~ 17 a-rro11i1 •nyln.'(rJndr..lSta • 
1.4-dit..'!1\.-. ( 7 /L•D:rb.llbirlD:IL'. 

10.45 a- ('I II 2-Furyl H H ll H s • I 0 0 I OH S·[4-Hytlnixy-hu1-2-yny1J 9rr-chlom· I 7a-

l'lb j(2-(urunylcarh1myll1ixyJ-l I /l·hydmxy-

I 6a-mcthyl-.l-11x11.:in\\n~~la·IA-dk:nc-l 7 fJ-
carbothiouh:. 

lll.4(1 a- F F 2-furyl H H H H s - I I I I OCOCO- S-f4.C2-Ethni;;y-l ,2·dioxocthyl}o;.;y-f£J-but-

.• CH, (£) OCiH;oo 2-enyl] 6a,Qa-dillunni-l 7a-[(2-
furanylcarhnnyl)uxyJ.11/J.hydmxy·1 (la-

methyl-)-ilX(l;lndrost:i-1.4-dicnc- l 7~ 
carbothio:ite. 

lll.47 a- F F 2-Furyl . H-. H H H s. ·= I I I I OCOCO- .\'-( 4-f2-Ethoxy- I .2-di11s1 icthyl Joxy-17.J·lml • 

Cll.t {Z) OCiH~ 2-enyl] 6a.9a-tlillunm-17a-IQ:· 
fur.mylcarhllny!Joxyl-11/J.hydroxy- l C1a-
me1hyl·.l-ilX11amh'us1:i- IA-die11c-l 7 ~ 
carbothioolc. 

111.48 a- F F 2-Furyl H H H H s . I 0 0 I {Sl·(·)-2- S-l4-({s)-(-)2·Acct11xypnipi11nyl1•xy1 hut-2· 

CH} 
Acetoxy- ynyl] <1a.1la-dilh!11ru- I 7a·!l2·fur-.myl· 

prnpionyl- carbonyl)oxyJ-11 /J-hydn1xy-l <•r1-n1clhyl-3· 
tlX)' oxmmdrosla-1.4-dicnc• I 7 /J-ci1rb111hina1c. 

lll.49 a- F F 2-Furyl H H H H s • I 0 0 I OCO- S-{ 4-11-Pmpylcarlmnylnx y-1ml-:? -y1iyl I 

CH~ 
11..C".tH; oa.9a-dilluom- l 7 a·IC2·1imm)·lcitrhunyl\· 

uxy)-11 P-hydmxy-1 (1ft-mcthy1·3~ 

uxuan<lroslii-1 ,4-dicnc-17 {J-curhu1hiuatc. 

111.50 a- F F 2-Furyl H H H H s . I 0 0 I OC'O· S·f4·12·Mcthylpnipi11nyl•1xyl-hu1,2-ynylj 

C'H, 
("1-l(C'HJh Cla.9a-dillunm-17 a-[t2-fur • .my!carhnnyl)· 

uxyJ-1 IP·hydroxy·IC.a-mcthyl-J· 
osOantlrosla- I ,4-dic11c· l 1 /J.c:irh111hk)ale. 

llL51 n- F F 2-Furyl H H H H s . I 0 0 I oco- S-[ 4-(2.2·Dimethylpmpi1myluxy J-hut-2-

(Th 
C(CH~h ynyl} (1a,CJa--tlit1uorn-17 a-[12-liir:inyl· 

carhony\)o)[yj-11/J-hydmsy·1 C1a-mc1hyl-J-

l1xo::mdrosta-1.4·dicnc-l 7 fL·:irhnthil,31<! . 

113.52 n- F F Ethyl Ii H H H s - I 0 0 I 0{'0- .\"-f4-(2.2-Dimcthylp1·opi1111yltlx·yHiu1-2-

CHl 
CCC'H~h ynylJ Cia,9a-dilluun1-l l/l-hytln1xy- l fla-

methyl-3-o)[o· I 7 a-prnpiunyloxy.imlrnst:i· 

I .4-diene-17 8-carhulhin:llc. 

Ill.SJ a- F F '!-Fury\ ll H H H s . I l I I 0('0-. S-( 4-n-Pmpylcarhnnylns}'·l7.J-hl11·2-cnyl I 

CH, (Z} u-C_.H1 6 a.CJ a-di nuoro-17.a-( {2· furnn ylc:irhonyl)- . 

oxy]-l l{J-hydrnxy-1<1a-m1.'lhyl·J· 

ux11andros1:i- l .4-dic111:-17 fL·:irhuthioatc. 

IB.:'i4 a- F F 2·Fury1 H H H H s = I 0 0 I ococo. S·( 4-( 2 ·Ethoxy- 1.2 ·tliuxucthyl Jusy-hut· 2· 

Cl-I.• 
oc~H~ ynyl] 6a.9a-dil11111111-l 7a-(C2·fur.myl-

carbonyl)oxyj: 11 /l·hydmxy-1 l1a-mc1hyl-J· 

' 
•l:<o:indros1:i- I .4-dic11c-l 7 /J-cart1uthioah.1. 

lll.55 a- F • F 2-TI1ienyl H H H H s - I 0 0 I OC"O· S·f :l.11· Propy\carhtmylo.xy·hut·2 ·)i1yl J 

("[·!_1 
11-C.1H; <ia.9a-di0Ul)f~)· \ l /l·hydruxr Ilia-methyl·)· 

11:-.0-17 a-[(2-thicnyli:arh1111yl Ju.~:J~ndn':na-

I A-di ei~· 17 /J-carhuthi11atc. 
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Sr. 
No R, R· ,., R, r n J .K z x m• ... "" n, I. C:l1l'mkal Name 

IB.5C1 a· F F 5-Cl-2- H H H H s • I 0 0 I OCO- S-l 4-11-Prnpylcarhonylm,y-hu1·2-ynjl I 
('ll.1 Thicnyl n-C'.,H1 17a-f f (S--chlnm2-thfonyl) cari'll"lf'lylJ- oxyJ-

C1a,1Jn-dillunrn-l I //..hydmxy-r<ia-mcthyl-J-
ux11-andros1u-l.4-tlicnc-l 7" ·11rhothiou1c. 

IB .• ~? a- F F 2-Furyl H H H H s • I 0 .0 I OCO· S-1(4-eycloprnpylc;srhonylmr.y)-hut-2-ynyl] 
C'll.1 cyclnprnpyl (1a.9a-d illlK1m-17 a-[ (2-1\ir:mylcarbon yl )- ' 

oxyj-l lfl-hydrnxy-IC1a-mcthyl-.'-
uxoamJnlsta-1.4-diL'tlC· I 7 R.curhuthioatc. 

IB.!'iR a· F r. 2-Furyl H II H H s • I 0 0 I OCO· S-({4-cyclobutylcarhnnyloxyl-hu1-2-ynyl] 
CH~ cyclubu1y~ C!a,1Ja-dilluurn-l 7 rz-[ (2-rumnylcurhonyl)-

. nxyJ·l IJl-hydmxy-IC1u-111c1hyl-]-
uxmtndrosta-1.4-<licnc· I 7 IJ.carhothioatc. 

lll.51) a· .F F 2-Furyl H H H H s • I 0 0 I OCO- S·[( 4-cyclopcntylcarhonyloxyl·hut-2-yny! J 
cu, '.:yclupcntyl Cia, 'la-<.I inuoro-17 a·H 2 ·fur-Jnylc.irtxmyl )· 

uxy]- l l,O..hyr.lroxy- l t1a-nic1hyl-J· 
oxoandrosta- l .4-dicne· I 7 ° ·arbolhioatc. 

llJ.(,() a- F F 2-Furyl H H H H s - I I I I oco- S·[ 4·n-J>ropylcarhnnylllXY·f£1-hu1-2-enyl I 
CH, (Ei) 11-CJl·h (ur, 9a-dilluuro-17 a·[ (2-fur.mylcarbonyl}-

oxy]-l l/J-hydroxy-IC1a·mc1hyl·J-
oxoandrosta- I ,4-dicnc-17 a....arhothioatc. 

10.61 a- F F 4-Cl- H H H . H. s . I 0 0 I OH S·[4-Hydroxy·but-2-ynyll 17a-(4-chloro-
CH, phenyl ehcnyl)carbonyloxy-6a,9a:dilluom-J I/} . 

hydroxy-16a-mcthyl-J-n:-:oantlmsta· I .4· 
diene-17 J'L.nrbothioatc. 

IB.62 a- F F J-CI· H H H H s • I 0 0 I OH S-{4-Hydroxy-but-2•yny1J 17a-{3· 
Cll) phenyl chlorophcnyl)carbonyloxy-6a.9a-dilluoro-

.. . .. .· . 11 ft-hydro:ity-16a-nu:thyl-3-o:-:rumdrostn· 
I ,4...Jiene-17 fl..carbothill'11t'. 

IB.63 a- F F 2-Furyl H H H H s • I 0 0 I OC'O-OCH} S-[(4-McthoxycarbnnyloKy}-hut-2-ynyl) 
CH, ba, 9a·d illuoro-17 a-f (2-furnnylcnrhonyl)-

oxy]-l l/J-hydroxy·l6a-methyl-3-
oxmmdrosta· I ,4-dicne-17 8-carhothioote. 

lll.64 a· F F 2-Furyl H H H .H s • I 0 0 I OC'O-OCiH~ S-((4-E1hoxycarbonylnxy)-hu1-2-ynyl) 
CH3 6 a, 9a-dilluoro-17 a-[ (2-l'un.n ylcarbonyl)· 

tlXYJ-11,0.hydroxy.16a-methyl.)-. . 
oxo::mdrosta-1,4~iene-17 /J-c.:irbolhioate. 

IB.65 a- F F 2-Furyl H H H H s • I 0 0 I OCO- S-[4-{2.2-Dimeth'ylcthylnxyc:irhony[oxy)· 
C'H) OC(CH,,).1 but-2-ynylJ 6a.9a-<lilluuru-J 7 ct·ll2· 

- fur.:mylcarbonyl)oxyJ-1 I /1-hydmxy-1 Ua-
methyl-3-oxoandrost:J.-1.4-dicne-17 ~· 
carbothio:ue. 

llJ.6(1 a· F F 2-Furyl H H H H s • I 0 0 I OCO- S-(4-(2-t11et~ylpti1pylo.xycarhonyloxy)-bu1-

CH1 OCH2CH- 2-ynyl] 6a,9a-diniior0-J 7a:((2-
, (CHJ)! funmylcarbonyl)oxyJ-11p..hytlmxy·I6a-

me1hyl-J·oxoandros1a- I .4-<licne· I 7 p . . 
c.:irbothioatc. 

113.67 a- F F 2-Furyl H H H H s . I 0 0 I OCO· S-[4-{3-Chloropmpylc_arh1111yloxy)·but-2· 
CH} (C'H:)!CH2('1 ynyl] 6'a.9a-dilluuro- I 7a·f (2-l"urany1-

cnrbonyl)oxyj· I I /J-hytlruxy-16a-melhyl·3· 
oxoandrosta-1,4-diene~ 17 iL..arbothioate. 

IB.68 a- F F. 2-Furyl H H H H s . I I I I oco. S-(4-(2,2-Dimethylpropionyluxy}-(Z)·bul-2· 

C'H.1 (2) CCCHJh cnyl) ·6a.9a-dilluorci-17 a-((2-furanyl· 
carbonyl)oxy)-11/J-hydmxy-16a-methy1-3-
oxoandn:isia-l ,4-dii:ne-117 ll...·urbothioate. 

IB.69 a· •• F 2-Furyl H H H H s . I l I I OCO- S{4-{2,2-Dimethylpropi'tmy!uxy)·(E)·hut-
CH, (E) C(CH,h 2-enyl] 6a,9a-dillunro-17 a-[(2-furanyl· • 

cnrbonyl}oxy]-11 /J-hydm,;y-1 (ia-methyl-3-
oxoandrosta-l ,4-diene-17 O-c:irb01hioa1e. 

· IB.70 a- F F 2-Furyl H H H H s • I 0 0 I OCOCHCl2 S-[4-Dichloroacetnxy-hul-2-ynylJ Ua,9a-
('l·h di lluoro-17 a-[(2-furanylcarhonyl)oxy ]· - I l/J-hydmxy-16a-methyl-3-oxoamlrosta-

I ,4-cliene-17 fi-carb111hiuutc. 
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Sr. 
N<> '" "· R, R, I' 0 J K z x m, m, .,, ., I. C:lu~mic11l ~ann; 

111.71 a· F F 2-l·iiryl H II ,, H s . I 0 fl I 2-mclhyl .V-l4·(2-mclhylpn1pylcllrh1myl11.xy}-hut·2-

Cll.i propyl- ynyll (1a.tJn-<lillui1m- I J 11-j1:!-1~1rJnyl-
c-.i.rhonylrnty cartmnylJnxyJ-l lft-hydmlr>y• 1 (111-mcthyl-l-

nxuamlmsla-l .4-tlicnc-17 /H:arh1.1thioatc. 

IB.71 a- F F 2-Furyl II H II H s . I 0 0 I 0('0Cl·h- ,\"-14-(J.3-dimclhylrmpykarhtmyJoxy)-but-
C"H~ {'(CHlh 2·ynyl) C1a.1Ja-tlilluoro-17a-J1~-

l'ur:mykilrhnnyl)o:<yl-11 f1-h~~lr11xy-I r1a-
mclhyl-3-mmandms1n-l .4-1.lknc·l 7 fl· 
carlmlhiua1c. 

IB.73 a- F f 2-furyl H H H H s • I 0 0 I OC:O- .\"-[ 4-l'rnrinnylnxy-hut-2·yn~ II hrr.'Ja-

("I-I] ('M~<'Hl dillunro-l lfl-hydroxy-17 u-!12·1i1rJ11yl· 
c:i rbon yl )mc.y ]· I f1a-11\!thyl-.i-.1~oamlms1a-
1.4-dicnc-I tfl.carhuthiualc. 

IB.74 a· F F C:yclo· ll ll H H s • I 0 0 I OC:O· .\"-f 4 -(2·Cthoxy• l ,2·dinxnc1h~·l luxy·bU1-2-

C"Ml butyl COOCH~H, ynyl! 17 a-cyclobutylcarbnnyl-11xy.ua.9a· 
- tlilluoro-J l,8-hydroxy-IC1a-n11;1hy!-3-

uxo:mdrnst:.1-l.4-dil.ilc-J? IL-.irhr.1thioate. 

IB.7~ a- F F Cyclo· l·I H H H s • I 0 0 I OC:O- S·(4·{2-Methylpropinnyh1xy1·h11l-2·ynyll 

CHJ bulyl C'H(C:HJh 17a-cyclnhu1ykarhnnylnxy-C•a.1Ja-
dilluoro-l IP-hytlroxy-16a·n'll!lhyl-3-
uxoandrosl3-l ,4-dicnc-1 7 /J.carhuthiOllle. 

IB.76 a- r F 2-Fo,ryl H H H H s .. I 0 0 I Ad:intantyl- ,'j,'-[4-(Ad:im:mtylcarbnnyhixyi-but-2-ynyl] 

CHl carbonyloxy (la,9a-dillunro- I 7a-[(2-rur.inyl-
carhonyl)oxy]-"l lfl-hydmxy·l(1apme\hyl-3-
oxu:mdnista•l .4-dicne-17 /]-carhothioa1e. 

113.77 a- F F 2-ruryl H H H H s . l 0 0 I OCOC:Hr S-(4{3.3.3-Tl'illurni1propionyfoxy)-hu1-:!-

CH~ C'Fl ynyl)-(1a.1Ja·dinuuro-l 7 a-1.!1-
furJnylcarhonyl loxyl-11 f/-h~drnxy-1 {la-
11JC!hyl-3-nx1i-:111drm;tu- I .4-di..:n..:-l 7 fl-
carholltioatc. 

IB.78 a- F F 2-Furyl H. H H H s • I 0 0 I OCOCHr S-(4-{Methoxyaet:1yloxyJ-hu1·'.!·y~yl) 

C-l-1.1 OC'H.1 rH1, 1Ja-d illunro· 17 a·[ (2-furanyl-
carhnnyl)oxyl-l lfl-hydmxy-1 (•a-nlClhyl-.'-
nxoandms1a-1.4-dit:ne-l 7 O-c11rh11thioatl!'. 

IB.79 a- f F 2-Furyl H H H H s = I 0 0 I OCOClli- ,\'-( 4·( Ethoxyact:tylux yJ-huL ·1-ynyl) 6a, IJ a-

CH) Ol'H!CH~ dilluom-17 a-f {2-Hiruny1-ct1rh11ny\)11xyj-
l I P·hydru:q·-1 f1a-mclhyl-.~-1•'i11:1ndrost:i-
! .4·diem:- l 7 /J-curhothinatc. 

IB.80 a- F F 2-Furyl · H H ll H s = I· 0 0 I OCOCHr S-14-( 4-HyLll'llxytiut y1- I .4·di·m~·}oxy·but-2· 

CH) C:H!COOH ynyll C>a.1Ja-dillurn'l1-l l/J-hydrnxy-l6a-
J .. nl!!thyl-1 7 a-I (2-forJnylc11rhnnyl )uxyl-3-- OXl1nndrosta- l .4-dit:nt:- l 7 jk;urhothioat.: . 

JB.81 a- F f 2-Furyl H H H H s = I 0 0 I OCOCH~ • \'-\4-Ace1nxy-hut-Z·ynyll <•a.'>c!--dinuon.l· 

CH~ 
17 a-((2-lltranylcarhnnyl) -<l:\'Yl-11 /J-
hydroxy-I (1a-mcthyl-J-uxuandrost11- l .4-
tlicne-17 /J-curhulhiu;i\c. 

111.82 a- f f 2-Fury\ H H H H s - I I I I OC'O- S·f 4-{2-M ethylpmpionyl11xy.1-1 E)-hut-2-

C"l·h (£) Cl-l(Cl-IJb cnyll (1a,1Ja-di!lu11m-17a-(11-
forunylcurhunyl}oxy!-11 /1-h!-<!ro:-.;y. J6a· 
mctl1yl,:-.3·11:><1•11ndro:ota-l .!1..i.Jicn..:- I 7 /1· 
carbothio:l\c. 

11).83 a- F F 2-Fury\ H H H H s - I I I I OCO- S-14-(2·Ml!'lhylprnpi1mylox~ 1-17.J-hul-2· 

CHJ (ZJ CH(C'l-l,h t:nyl[ 6a.l)a-di11mlTu-17a-[t'.!· 
fur.inylcurhnnyl J11xyj- \ l /l·h!-•IT1•xy- l{1a· 
mcthyl-3-uxuandrn:ola-1.4-tlicn..:-17 /1-
carbolhioatc. 

lB.84 a- F F Cyclo- H H H H s • I 0 0 I OCO- S-[ 4-(2.2-Dim..:thytpn1pitmy!1.1xyJ-hu1-2-

CH) butyl C(CHi)i yny1) 17a-cycl11hutylcurlmn~l11xy-~1a,1Ja-.. dinu(irn-1 I /J-hydri.1xy- I (1u·m..:1hyl-]-
uxo:mdroSl.1-1,4-tlil.ile- l 7 f/·curhnthioat..:. 

\ 
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Sr. 
No u, 11, R, R, I' 0 J K z x m. m, m, •• I. C:ht'mkal Nome 

· IB.H!i ,,. 'F F 2-Furyl H II II H s • I 0 0 I ~2- .\:f 4-( 2.2- Dimclliy lhut)·1~·arh1111yl11.1i.y )-but. 

Cll, Dimethyl- 2-ynyl I Cu..r,1Jrz-dilluoru-l 7t1-fl 2-fur.myl-
bu1ylcarhony carbonyl )uxy 1-1. I /I-hydroxy· t <1<1•mc1hyl·J. 

luxy · oxrnmdms1a-l .4-llicrn;-171J.ca1h111hinoitc. 

IU.Hh a· F F 2-Furyl H H H H s • I 0 0 I (IS)-- S-( 4-( I .\}.('.amphanylcari1nnyli1xy.1n11-2. 

cu, Camphanyl- ynyl I (1a,lJa-dillunro-l 711·J!2·furunyl· 
carbunylnxy cathonyl)nxy ]- I I /l·hy1trnxy- I C1a-mc1hyl-3-

U:<o11mlros1a- I ,4-i:lil!nc·l 71J.~·arhothi1J~\I!'. 

IB.K7 a· F F 2-Furyl H H . H H s • 1 0 0 1 OC'ONH- S-14·{1, I -Di1ncthylcthylcarhanmyh1xy}-hu1-

cu, C(C'H~}, 2-ynylJ (1a,1)a-i.lillunru- I 7rz-l12-furanyl· 
carhonyl)nxy]-l I /l-l1ytlrnsy- I <•a·mcthyl-)· 
ll."<tta11dmsla- I .4-llic111:- I 7 ll·l·arh1\Lhi11.:1.lc. . 

IB.KN ,,. F F Z·Fury\ H H H H s • 1 0 0 1 OCO(CH1h· S-14-( 4·Ethnxyhu1yl- l .4-diunc k\X .)"·hut-Z -

CHJ COOC:iM~ . ynyl ! l1a,1Ja-<linuum- I 7 «·1!2·furnnyl-
curhonyl)llxy]· 11 fl-hy1lrosy-I C1a·mc1hyl-3-
oxuamlrosta- I .4-i\icnc· I 7 /H:arho1hioote. 

lB.89 a· F F Z·Furyl H H H H s • I 0 0 1 Menthyl- S-(4·Menthylcarhnny111xy-hu1-:?·ynyl) 

C'H:1 cnrhonylnxy (1a, 9a-dilluonJ-17 «·! (Z-forai1ylcarhonyl)-
11xyl-l IP..hydroxy-!Cia-111.:thyl-;-
uxoandrosta- J,4-dicne-1711-c:irhothio:ite. 

IB.90 a- F F 2-Furyl H H H· .H s •· 1 0 0 1 PCOC;H:NH S-f4-Acetamidn11cetoxy-hut-:?-~11yl) 6a,9a-

C'H.i .-COCHJ di flul\m-17 a-l (2-furunyl-carhllllYl )oxyJ· . 
I IP..hydnlxy-l<>a-methyl·J-l1x11:1.ndros111-
l .4-diene-17,., arhothioutc. 

IB.91 a· F F 5-Chloro- H H H H s . 1 0 0 1 OCOOC:Hl· S-[4-(2-Methylpmpylnxycarhnnyloxy)-hul-

CHJ 2-Thicnyl CH(CH)h 2-ynyl) 17 a-([{5-chluru2-thicnyl lcarh1myl)· 
O.'<y]-lia.<Ja-dillm1m- l l/J-hydrnxy.1 C1a· 
n11.'lhyl-J-l1x1iandr1\~t~- l.4·<lii:nc·l 7 p. 
carbl'.lthiuatc . 

IB.92 a- F F S.Chloro- H H H H s . I 0 0 •· OCO· . 'i-l 4·C2-Methylpropi11nylm:y 1-hut· 2 -~i1yl] . 

C'HJ 2-Thienyl 
' 

CHCCHJh 17 a-([C5-chlorn2-thicny1J· carhllllYlloxyJ-
11xy-<1a,9a-ditlunm-11 jJ-hydmx~-1 CJ a-
mcthyl-3-oxoam.1111~ta· I .4·dicnc· I 7 /)-
c:irbothioate. 

IB.93 a· F F 2-Furyl H H H H s • 1 0 0 1 OCOCH:cCH- S-( 4-{ 4-Ethylox y-f/."l·hut -l-cn-1.-1· · 

C'H, 
COOC:H: tlione}oxy-but-2-ynyl [ <•ll.9ri.Ui11uon\·l 7-a• 

[(2·furanylc<1rbnnylluxy]· I l /l-h~dl\1:-cy· l6a-
nx:lhyl·)-lllUIUntlni~la-1A·dk-iw·17 fl-
carbothitiate. 

IB.94 a- F F 2-Furyl H H H H· s • 1 0 0 1 OCO{CH,),· S-l 4·(4•Mcllmxybul yl-1 .4-di.111..: iuxy-bul-2· 

C'H, COOCH.• ynyl I (1a.~Ja-ditlu11ro-17 a-I! :!-lurnnyl-
carbonyl)11xy]- I I /l-hydn1xy- I ha·nil!thyl-3-
uxoandrosrn-l .4-dicm:-17 /J.carhuthioate. 

IB.95 a· F F 2-Furyl H H H H s • I 0 0 I OC"O(C'H!h· S-{ 4-( 4-lsopropyluxybutyl-1 ...l-du inc }oxy-

CH) COOCH- hu1-2-ynyll 6a,lJa-<li~1uom-17 a-112-furanyl-
CC'H,h carbonyl)oxy]-11 /J-hydrnxy-l (1a-meth)-l-J-

Olm:mdmsta-1.4·dicnc- J 7 fJ.carbi.11hioale. 

113.')(1 a· F F 2-Fury\ H H H H s • I 0 0 1 OCO{CH,),· ·S-[4-( 4-lsabuiyloxybutyl-1 .4-di1me}Oxy-

cHi C"OOCHJCH httl-2-ynylJ Cia,<Ja-dillu1m1-l 7 r1-f t2-foranyl-
-{CH,h carbonyl)tixyl-11 /J-hytln1xy- I '1a-n"ll!thyl-3· 

oxo:mdrosl:i-1,4-dicne-17'fJ..carhothioalc. 

IB.97 a· F F 2-Furyl H H H H. s • I 0 0 I OCO(CHlli· S-( 4-C 4-1r-ButyloJCyhu1yl- I .4-diuni: )Oxy-bul-

C'HJ 
COO{CH!}r 2-ynyl J 6n,9a-dillunrn-l 7 a-11:!-fur.inyl-

C"HJ c:irhcmyl)oJCy]-11 jl-hydmxy-1 c1r,·me1hyl-3-
oxrnmdro~t.a-1.4·{li1mc· I 7 {k:arhluhioate. 

IB.98 a· F F 2-Furyl H H H H s • 1 0 0 1 3-Chloro- S-(4-(J-C'hloro-2.2-dimclhylpnipionylnxyl· 

C'HJ 
2.2- hut-2-ynyl] 6a.9a-<lilluum-li11-[1:?-

dimethyl- rur.mylcarbonyl)nxyJ-11/J.hydf\l\:)"· \6a-
propianyloxy me1hyl-J-oxoam.Jrnsta- l .4·dii:nc- J7 P.. 

carb0lhioa1c. 

\ 
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Sr. 
No It, R, lt.1 R, I' 0 J K 1. x 1111 m. m .. I. Cht'mii>ol Namr 

llJ.1)1) a- I' F 2-Furyl H H " H s • I 0 II I CX'OCl·l"f'l 1- S·l 4·(4-lsulrn ty1oxy-fl.J-hut•2-cn· I ,4-

C'llJ 
("OfKll:C'l!- 1li1111c)oxy-hut-2-ynyl J (ul.11u-dillunm-l 7 u-

tl"lli): 
l12·funmylcurhnnyl)nxyJ- I 1 /J.hydmxy-16a-

~1hyl-3-oxmmdrnslu- I .4-dit..i1c-I 7 ~ 
i:;irhothioatc. 

111.l{](J a- I' F 2-Fl!ryl H H " " s • I 0 0 I Ol0Cl·l4i"l-1- .\"-14-{ 4 -M tlmxy-f J:'}-hut-2 ·l!t!· l .4-

CH1 
("()()("If, di1\llC)nxy-hut-2-yflyl I Cu1.•Jr1.Ui lltmm-17 a-

1<2-li1m11ylcurhnnyl)l1xyl- l l/l-hyllmxy.1 (1a-

11~1hyl-J.-o.-.:mmr.Jrui:1:1- I .4-dicnc-l 7 //. 
c:1rhnthin:1t1:. 

IU.101 a- F I' 2-Fur}'I H ,., H H s . I 0 0 I 0("0- S·[ 4-1 J-Mc1hyl- l-11x11hutylux y I-hut -2-ynyl J 

('H, l'H:CI l(C'l hi: f1a.l}a-tliHunrn-l 7a-[(2-fur,myh..'arhunyl)-

nxyl·l l{J.hydmxy-lf1ri-mcthyl·3-
m:mmdrusta- \ ,4-tl icnc-17 /1-c:irhuthimne. 

IB.1112 a- F I' 2-Furyl H H H H s - I 0 0 I OC"O- S-! 4-(2-Ethyl-I .-Oxuhutylnx y}-hut-2-ynyl J 

CH, C'H(ClHsh ha,l)a-<I i nunn1· I 7 ri·I (2-li1rJnylcarhon yll· 

o.X)')•l liJ.hydroxy-IC1a·mclhyl·.l· 
o:u1andros1a- I .4-<licnc- I 7 /1-c:irhothiou1~. 

IB.103 a- F F 2-Furyl H H H H s • I 0 0 I <XON(C'Hi): .'·i-[4-(N.N-Dimethylaminocarhonyl-oxy}-

CH.1 
hul-2-ynylJ (ia,l)a.dilluoro-l 7a-[(2· 

tilranylcorhonyl)o,.;y}-11 /l-hyJmxy-\f1a-

melhyl-3-oxoandn\~!tl-1.4~\icilC-1 7 fl; 
carhothiaatc. 

111.104 a- F F 2-Furyl H H H H s • I 0 0 I OCO- S-{4-(2-Chloro-2-mc1hylpn1pionyl -oxy)-

C'll,1 
CCl(CH~h hut-2-ynyl] l1«.9ri-dillunru- \ 7 (1·112-

fimmylcarhonyl)oxyJ-11 P..hydrnxy-1 <ia-
n~1hyl-J-1.1x11u11dr11:>1t1· l .4-c.lh:11c- t 7 /1· 
carbothk1atc. 

lll.105 a- F F 2-Furyl H H H H s . I 0 0 I OCO(CH1)1- S-( 4-(4-Mc1hyl- l -11x11pcmylm: Y)·hm-2-

C'l·h CH1C"H,b ynyl] 6a,1Ja-dilluum-17a·l!2-
ftlranylcarbonyl}oxy]· l l fi-hytlruxy-l 6a-

me1hyl-J-11xoamlru~1a- l .4-{licnc· I 7 P· 
carbothioalc. 

IB.10(1 a- ·F F 2-Furyl H H H H s • I 0 0 1 OC"O(CH,h- S-[ 4-( 4-Flu11mmcthos y-1,4'"{\ioxn- . 

Cl-l,1 COOC"H.·F ht1tyl)oxy-hu1-2-ynyl] <•a.l>"·dil}ulim-1 i a-

112-fur.mykurhonyl 111x~·l- l I /J-hydruxy-1 l1a-

n-..:lhyl-3-oxuantlrn:;la-1 .4-di.:nc-17 /1-
l.'arbothioatc. 

111.107 a- F F 2-Furyl H H H H s • I 0 0 I OCOCH=CH. ,\".( 4-( 4-FluornnleLhy111xy- 1.4-diuxu· (ZJ -but -

C"H.1 
C(IQ("H:F 2-cn)l1xy-hu1-2-yny1J firt.1Jr.t-ditluom- I 7a-

[12-furanylc:irbonyl lo.-:~·\·! I /1-hydmxy-16a-

n-..:thyl-)-l:lXl.'l:l.ndrns1a- I .4-tlicnc- I 7 fl-
c:i.rhothioatc. 

IB.108 a- F F 2-Furyl H H H H s • I 0 0 I OC"OC'Hl- S-[4·(3-Methoxyprupyl-1.3-diunc}CIXY·but-

CH) --- -- COOCH) 2-ynylj 6a.1Ja-dilluorn-l 7 a-1(2-
ruranylcarbcmyl)oxyl-11 P-l1ydruxy· I <ia-

,. 
me11tyl-J-ox~1andn.1~1a- I .4-dicnc· I 7 fl-
carbothioate. 

llll09 a- F F • 2~Furyl H H H H s . I 0 0 I <XOC"(C'H1/:· S-[4-{3-Mcthoxy-2.2-dimcthylpropyl-1.3-

(\I~ 
COOC"H, diune)u:-:y-but-2-ynyll (1«.1la-Jllluoro-l 7ii-

lt2-furJnylcarh11nylJ •1\-:y]-l i/l·hydmxy-

.. \(1a-mcthyl-J-1.1xlll!mlms1a- l .4-dicne- I 7 P. 
carb01hiua1c. 

IB:t IU a- F F 2-Furyl H H H H s ~ I 0 0 I OCOC'(OH)- S-f4-(2-Hydroxy-2-mclhylproplonyloxy1-

('H) 
1Cl·bh hut-2-ynylJ (1a.9a-dill1111r11-17"·L(2-fur.myl-

carbonyl)oxy]-11 fl-hydriixy- I lu7-m<:lhyl-J.-

11sl1ondrosta- I A-dii..iic-17 /J.i:arbtllhioate. 

IB.lll a- F F 2-Furyl H H H H s - I 0 0 I OC"OCF(CH1): S-(4-(2-Fluorn-2-mclhylprnpiunyla.-:y) -but-

CH.1 ' :?-ynyl} (1a,1)a-Ji11u11m-17a-j{2~fumnyl-
' carhonyl}uxy]-11 fi-hydrnsy.I Cia-methy\·3-

oxo:mdrosta- l .4-dicnc-17 fJ-carbothioate. 

I 
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Sr. 
No It, R, R, R, I' 0 J. K z x m, "'' m, •• I. C:11C...nlcal Nault' 

lll.112 «· F F 2-Furyl l·I H H H s • I 0 0 I O\'Orll=C'JI· S-14-( 4:Mclhoxy-(lJ·hul· 2-t.il· l .4-<l ionc }· 

C'l-l.1 ('O<X'll.1 1\'(}'·hut-2-ynyl) Cuz.1Ja-dilluum- l 7u·IC2-

- 1Ura11ylcurbnnyl)t1Kyj- I l/J..hydruxy-I fla-

1ncthyl-Joi1xoandms1a- I A·Jicnc- l 7j1-
carbothioatc. 

Ill.II.\ «· F F . 2-FuJYI H fl H H s • I 0 0 I OC<X"H·C'H· S-f 4-(4-Ethoxy-f/:"J·hut·2·cn- I .4·dionc)oxy-

("II~ 
COCX-::H~ . hut-2-ynyl) C1a,l)a-dilh111m-17a-!{2-li.ir.111yl· 

- Cilrhonyl}oxyl-11 P..hydnixy-1 C1 «-ntclhyl-J. 
UX!lillldroslti· I ,4-dicnc-17 i, .. arhothio:itc. 

IB.114 «· F F 2-Furyl H H H H s • I 0 0 I OCOCH'"('ll- S-14-< 4:1sohutylmcy- l ,4-clinxo·(f.)-hu1-2-

CH~ 
CCX>CH:. c11)oxy-hut-2·yny1 I C1a,1Ja-ditlu11m-17a-{(2-
C'l'IC<'H.•l: fomnylcurhonyl} -uxyJ-11fJ-hy<lmxy-I6a-

mc1hyl-J-uxuandrns111· I .4-<l ii:nc· i 7 fl-
carhmhioalc. 

IB.11$ «- F F 2-Furyl M H H H s • I 0 0 I ()('(X'H..C:H- ,1.i'-14-( 4-J1-hulylnxy- l -4-di0Kn-( l:./-hul-2-

CH, 
C(IO(C.tl:)i- cn)uxy-hut-2-ynyl) Cia.t)a.dilluurn-17 a-[(2-

C'lli fur:inylc:irbnnyl)mtyJ- l ljJ-hydroxy-16a· 
methyl-3-i.lx·oandnlsla-1.4-dienc-17.P-
carbo1him1te. 

llJ.l IC1 ,,. Cl H 2-Furyl H H H H s . I 0 0 I OCOCH- S-[4-(2-Me1hylprtipionyl11xy)-hu1-2-ynyl} 

C'HJ 1CH,)l t)a-(h!On\· I 7a-I (2-ti.1nrnykurhnnyl}oxy)-
I l/J-hydroxy· 16a-mclhyl-J-oxC1antlros1a:· , 
I .4-dienc-17 /J-carbothkratc . 

IB.117 •· F F . 2-Furyl H H H H s • I 0 0 I 2~;1 . .'i-(4-(2·(,\)-me1hylhutyr)'lm1y)-hu1-2-ynyl] 

Cl·I, Methyl- Cia.<>a-dillumo-17 a-1{2-li~r.mylcarhonyl)-
butyrylnxy oxy]-1 lft-hytlmxy·I Cta-methyl-3· 

l1xn11ndrosta-l .4-<li1mc-l 7 IL-arbu1hio111e. 

111.118 «- F F 2-Furyl H H H H s • I 0 0 I (.)('Q. S-14-((funm-2-yl)car\11.lnyloxy)-hut-2-'ynyl] 

CH, (2-Furyl) C•a: 9a-dillunrn-l 7 a-[(2-fomnylcurhonyl)-
uxy)-1 IP-hytlmxy-1 (ia-mcthyl-3-
ux11andn1sta-1.4-dicnc- I 7 n~arlm!hio:itc. 

IB.119 «· F F 2-Furyl H H H .H s • I 0 0 I CX'OC'H'5C'll- S-[ 4-{ 4-lsnpropylnxy-1.4,dinxo-( F.}-but-2· 

Cl-h 
COOC'li- tm)oxy-hut-2-ynyl] t11:r. IJ11-dillu11n,. J 7a-((2-

lCl·h>: ti.mmylcarl><.lnyl) -uxyJ-11/J-hydroxy- \6a-

' 
methyl-J-oxuantlm~ta- l .4-diem:-17 ft-
carbothioate. 

llJ.120 •· F F 2-Furyl H H H H s . I 0 0 I 3-Hydroxy- S-14-(J-Hydmxy-2.2 ... 1in11:1hyl-pmpionyl-

Cl-I~ 
2.2- uxy)-but-2-ynyll Cin.IJa-dilluorn-17 a-[(2-

dimethyl- tiiranylc111bonyl)nxy[-! lft.hytlrnxy- l <ia-
Pmpionyl- mcthyl-J-oxuundm$IU-1.4·dicnc-17/1-

oxy carbothil.mtc. 

111121 •· F F 2-Furyl H H H H s • I 0 0 I OCO· S-( 4-Acryloyloxy-hut-2-yn yl) (1a.lJa-

C'l·h C'H=CHi dilluoro-17a·[(2-litranylcarbnny\)oxy]-l l P-
hydroxy- I C:ia-mcthyl-)~ixllandrus1a • 1.4-
die11e- I 7 IL-arbothioate. 

IB.\22 .. F F 2-Furyl H H H H s • I 0 0 I OCOC(OH)· S-{ 4-( l-Elhyl-1-hydmxypn.lpylcarhonyl· 

CH_, 
- ·,c-!1--!~b oxyJ-bui-2-ynyl] (1a.1Ja-dillu11rn-17 a-[{2-

furanylc1nhonyl)oxy\-l l/l-h)'dmxy- I 6a-
methyl-3-nxmmdn1St;i- J ,4-diene-17 /J-

· c;irhothioate. 

lll.123 «· F F 2-fur)'I H H 'H H s • . I 0 0 I OCOOCHl- S-14-(C'yclopmpy\1ne1hyh1xyc11rh11nyl-oxyl-

C'H, cyclopmpyl hut-2-ynyl) Cia,9a-dillulln1- I 7a-[(2-foranyl-

curbonyl)oxy)-11 /J.hytlmxy-1 Cia-mcthyl-3-
uxoandrosta-1.4-d icne-17 IL curhalh ioa1e. 

113.124 . «· F F 2-Furyl H H H H s • I 0 0 I ococ.c. S-14-< 4·M etlu1xyhut·2-ym:-1.4-dilll\C )oxy-

C'l·h 
C'OOC'l·h hut-2-ynyl) 6a,lla.UillL11m1-! 7 a-1£2-furanyl-

curbonyl}nxyl· 11 /J-hydroxy-16r.t-nll:thyl-3-
mHl;lntlrosta- I ,4-dicnc-17 /J-carho1hiru11e. 
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Sr. 
No 11, 11, 11, 11. ,. 0 J K z x 1111 .. , m, •• I. C:bt•mkal i\'111111: 

111.12~ .,. I' F :!-furyl H H II H s • I 0 0 I ()('()(). .\'-l4-IC'yc1111x:ntyluxyc;irh1111ylnxyrhut·2· 
('I h cycfopcntyl ynyl) Clfz,1)u-..lillunro- I 7u·IC2·1'uranyl· 

carhl.M1yl)oxy(-l I /1·hytln1xy-I C1a-mc1hyl·.'· 
11xnandm~1u- I ,4-(licnc-l 7/J.carhnlhiuatc. 

1n.12c1 ,,_ F F 2-Furyl H H II II s • I 0 0 I OC'OO-CTb· S-14-(C'ycll1pcntylmcthyl11xyc11rhonyl-oxy)-

('Ill cyclnpentyl hut-2-ynyl I C1a,1Ja-liillu11rn- I 7a-IC2-furanyl-

carhnnyl)oxyl-11/l-hydmxy-lluz:mcthyl-J-

oxmnulmsta-l ,4-dicm:-17 /J.carhnthioalc. 

IB.127 "' ('I 11 2-Furyl II H " H s . I 0 0 I OC'OC>-C"H~· .\'-l4-(2-Mcthylpmpy111xycarhunyloxy) -hu1-

('II) CH{C'M,)~ 2-ynyl) 1Ja..chlnrn-17u-1(2-fur.myl-
carhunyl)oxyl- I I //-hydrnxy- I l1fl-mcthyl-.'-

11xi1a1l(lrosta- \ ,4-tlicnc-17/1.curhuthiuate. 

IB.12R u- F F 2-Furyl H fl II H s. • I o· 0 I 2.2- S-14-( 2.2-Diii1clhyl- I ..l-<li11x111un.4-yJ. 

('lb Dinicthyl· mc1huxycarbnnylm;y)-hu1-2-ynyll (1a,lJa-

IJ-f.lioxolan- di lluurn-17 a-f (2-rur.myl-carh11nyl )uxy J-
4-yl- .I l/1-hydn)x·y-IC1a-111ct11yl-3-<1:i;mmtlrosta-

mcthoxy- I .4-dicne-17 fJ-carlmlhfoatc. 
c:irbunvloxv 

111.121) a- F F 2-Furyl H H H H s . I 0 0 I OC'ONCC :H~li S0 [4-(N.N-DicJhyl:imi111icarh1ll1ylt1Ky)-hu1-

CU~ 2-ynyl J 6a,t}a-tlilluoru-l 7 «·IC2-li1r.1nyl· 

.. c;irbony\)oxy]-11 /~hydrnxy-1 (1a-mt.1.hyl-3· 

mmandros1u-l .4-dicne-17 /J.carhmhioate. · 

llJ.130 a- F F 2-Furyl H H H H s • I 0 0 I Pipcridin-1- .\'-[ 4-( Piperidin- l -ylcarhnnyluxy)·hut-2-

('1-h ylcarbonyl- ynyl] 6a.'Ja-<lilluurn-lia·l(2·fur.rnyl-
oxy carbonyl)oxyl-11 /J-hydrnxy-1 f1a.nu."1hyl-3· 

.. 11xoandros1:1- l .4·dknc- I 7 /J.c01rt1t1thiua1e • 

IB.IJ.1 a- F F 2-Furyl H H H H s . I 0 0 I' 4-Mt:thyJ. S-f 4-f 4-Methyl-pipcmzinc-1-yl·carhnnyl· 

('M_, P.iperazine-1 • uxy)-hut-2-ynyl] Cia.'Ja.tlilluum-17 r.c·f (2-
yl- 1Umn)•letubnnyl)·nxyl· I 1 fl·hydmxy· I C1«· . curhonyloxy mcthyl·J-oxoandrosta· I .4·dicnc- l 7 /I· 

carbothioate . 

IB.132 .. ~ F F 2-Furyl H H H H s • I 0 0 I OH S·( 4-Hydroxy-bui-2-ynyll (1u,912-dilluom· 

('l·b 
> I 7a-[(2-liiranyk:irtninyl)·1~xy]·l I JJ· 

hydroxy· 16/J-mclhyl· 3-oxrnmdmsta· l .4· 
dicne-17 IL-arbothioalc. 

IB.IJJ ~ F F '2-Furyl H H H H s • I 0 0 I OCOCH· S·[4-(2-Mcthylpropionylo.-.yl·hut-2·ynyl] 

('HJ (CH)l!_ 6a. 'Ja-dillamru-17 a-((2·fur.mylcarhunyll-

1lxy]-I JJJ-hyd~xy-lt1/1-m.:thyl-J-
11xoandros1a-l ,4-tlic111 .. '- I 7 ll ·urbothioate. 

IB.1~4 ~ F F 2-Furyl H H H H s • I 0 0 ·I OCOOCH. S-(4-(2-Methylprnpyloxycarh1111yloxy) ·bUt· 

CM, 
C'H<CH,1: 2·yn)!I] (1a.9a-<lillu<Jro-17 fl'·l(2-1l1ra11yl-

carbonyl)nxy)-11 /J·hydro.-.y-1 6/J·mi.:thyl-3-' 

oxo11nd rosta- I ,4-dhmc-17 /J.carbulhiuatc. 

IB.IJ:\ a- F F 2·furyl H H H' H s • I ... o· 0 I OC'OCCI:~ S-[4-(2,2-0ichllmipmpi111iyluxy)·hu1-2-

CH~ 
CH, yny1] 6a,<Ja-dillunm·l 7a-!12·1iirJny\. 

carbonyl)oxyl-11 /J.hy<lrnxy-J (1a-mc1hyl-.~- . 

oxoandros1a-.1.4-tlicnc- I 7 /J.carhuthioah: . 

Ill. I Jh a- F F :?-Furyl H H H H s . I 0 0 I N(C!H~h .i'-[4-(N,N-Diethyhnnino)·hul·2·ynyl] 

'CHJ Cia,lla·dilluoro-1712-[ (2-IUranylcarhunylJ· 

uxy]-l IP.hydro . ..:y-lt1a.mcthyl·J-
oxrnm<lrosta-l .4-dicm:-1711-c:srhulhioat~. 

IB.137 a- F F :!-Fury[ H H H H s • ·1 0 0 I. OC'OOCH- S-{ 4-( Jsopropyloxyi.=arl11111yl11xy)-but·2· 

CM,, (Cl-bl: ynylJ 6a,t}a-dilluuro·l 7ll·l12-furnnyl-
carbonyl)oxyJ-11 /J.liydmxy- I r1a.nn:thy1·3· 

oxoantlrosta-l .4~1icne· I 7 jJ-carbothioate. 

5 
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!'ir. 
l\'o R, ... R., R, I' 0 J K z x "" m, m, "' I. <:Ju•mk•I Nnmto 

IB.IJ~ ,,. F F 2-Furyl II H H H s • I 0 0 I OC'CJOCH,. ,\··I 4-<3·Mclhylhut-2-cn11xycarh1.myl-t1xyJ-

<·11J Cli={'(CHJb lmt-2-ynyl J 6a,•Ja-dillm1m-17a·IC2-1Uranyl-

carhonyl)tixyJ· l I //-hydmxy - I (1r..r-mcthyl-J-

m;oandrnstu-1.4-dicnc-171L·u11ll11himnc. 

IU:l.l1l ,,. I' I' 2-Furyl H " II H s • I 0 0 I ocon- S-f 4-(11-Hcxylnxyc:irhonylnxy)·lmt-2-ynyl I 

Cl IJ (C'l-l2)~.('lb <ia.'Ja-d itlunm-1 7 rr-1 (2 ·fu rJnylcarhnnyl )· 
uxyl-11/l·hydroxy-t Cur-mcthyk'\-
11X\)l).11drosta-1,4-dicnc-171Lcarh11thirn1tc. 

IH.140 ,,. F F 2-Furyl H II H H s • I 0 0 I OC'OOCHi- · S-l 4-(C:yc lohcxylmcthylux ycarbnnyl·ol'Cy)· 

('JI) C)'l.'kllU."l!)'I hul-2-yny!J (1a.9a-Jill1mni-17a-[ (2-IUrunyl· 

carhonyl}oxyI·l 1 /1-hydnixy-I fia-mcthyl-3-

oxoandrostu-1,4-dicnc-1 7 IJ..curhntl1io:i1c. 

JU.141 a· f F 2-Furyl H H H H s • 1 0 0 1 OCOO- S-[4-{('yclnhcxy\nxycarb1myli1xy)-hut-2-

CH; i.:yclcihcxyl yny\J C1a,<Ja-dilluon1-J7a-\(2-liimny1-
Curbonyl)oxyl-11 /l-hyilroi.:y-1 f1a·mc1hyl-3-
mm:indrosla- l .4-tlicnc-17 /J...curhod1irn1te. 

111.142 a- F F 2-Furyl H H H H s • I 0 0 I ·oc:oo- S-[4-(11-Nonanyloxycarbtu1yl11xy]-hut·2-

CHJ (C'Hl)sC"l-h ynylJ 6a,9a-dillurnn-17 tl"·IC2·furJnyl· 
carbonyl}oxy)-11 fl-hydmxy. \ ha-mcthy\·3-
oxo:mdrosta-l .4.dicnc-17,j ·;irbnthioate . 

lll.14.'.t a· F F 2-Furyl H H H H s • 1 0 0 I OCOOC'Hi· • S-[4·(2.2-Dimethylpmpyk1xycarhnnyl. 

CH, C(CH)h oxy)-but-2-ynyl) Cia.1Ja-tlillunm·l 7 a-1<2· 
funmylcarbonyl)oxy\-l l/J..hydmxy-l 6a-

methyl-3-oxuandrn~tu-1.4-dicnc· l. 7 P· 
carbothioatc. 

IB.144 U· F F 2-.Furyl H H H H s • I. o· .. 0: 1· ·ocoocHi- S-[4-(Cielobutylmcthn1xycarhunyk1xy}-

('H; cycltibulyl bu1-2-ynyl] 6a.<Ja"'\linunm-17a-lf2· 
furanylcarbonyl}o.'l;y ]-11 /1-hytlroxy-l 6a-

methyl-3-oxcmndn1~ta· l .4-dicm.:-l 7 fl-
carbolhioatc. 

IH.145 Q• F f. 2-Furyl H H H H s • • 1 0 0 I OCOOCH1- S-14-(2-Methylruryluxycurhunyluxy)-but-2-

CH~ 
{funm-2-yl) ynylj Cia.<Ja-dill!-Jom-17 n-f {2-furJny!· , 

carbn11yl}oxy]- l I fl-hy1lroi.:y- lfla-mc1l1yl-J-

oxoandrosla-l ,4-Uicnt:- J 7 /J.c:irho1hioa1e. 

IB.l·lrl Q• F F 2~Furyl H H H H s • 1 0 0 I OCOO- S-[4-(11-Butyloxyc:i.rlmnyluxy)-but-2-ynyl] 

CH, (CH1hCH, (la, 9a-di tluoro-1 7 a-l (2-fur;mylcarhony1 )· 

oxy]-! 1p..hydroxy-16a-rncthyl-.3-

oxoandrost:i- l .4.dicnc-17 fi-curho1 hit1a1e. 

IB.147 a· f F 2-Fu.ryl H H H H s . I 0 0 I OCOO· S-[4-(11-Pcntyloxycarhnny!tl),:y)·bul:2·ynyl) 

CHi 
(CHl)~CTh 6a.<Ja-dilluoro-l 7 a-f (2-litronyl-

carlionyl)nxyJ-11//-hytlrni<y-ICur.·mcthyl-J-. 

oxoandrosta- J .4':<!'knc-l 1 fl-curbuihiuate. • 

IU.141\ a· F F 2-Furyl H H H H s • I 0 0 I 2.2· S-[4-{2 .. 2-Dimethyl-J-llunro-prnpinnyloxy .. 

('Hr· Dhnelhyl-3- but-2-ynylJ Cia .. <Jq-<tillunm-17a-1(2· 
lluoro· furanylcarbonyl)oxyl-11-/1-hyUmxy-16a-

prupionyl- methy1-J-mm~mlm:-1.a· I ,4-tli1.11c-17 fl· 
nxy carbo1hiou1c 

111.1.:19 a- f F 2-Furyl H· H H H s • 1 0 0 1 (,\')·2.2· S-f4-((S)-2,2-Di111cthyl-l ,J-dii1xolan-4-yl-

CH,. 
Oimcthyl·l.3- methoxycarbOnylo:-oy)-but-2-ynylJ ba,tJa-
dio.~olan-4-yl- di!luoro-17 a·[(2-fur.mylc:irhunyl)oxy]-

nx:tho.,) .. 
cartxmyloxy Cllrbonyloxy-11 p.hydroxy-1 C1a-1tlclhyl-3-

oxoandrosta-1.4-dient:- \ 7 IJ-cnrho1hio:1.1e. 

IU.150 U· F F 2-Furyl H H H H s E I 0 0 1 (R)-2.2· s;4-( (R)-2.2-Din11:1hyl- I .J-dioxol11n-4-yl-

('1-t,. Dimethyl- metlm:ty· carbonxloxy)-hut-2-yny,ll 6a,Qa· 

1,3-di(lxolnn- <lilluoro-17 a-[(2-furunylcarhonyl)mcy)· I IP-
4-yl- hy<lroxy-1 (1a-methyl-)-nxo;mdm$ID· I .4 · 

111i:1lmxy- dienc-17 f1-c11rhothin:11c. 
carbrmv\oxu 

\ 
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Sr. 
No "· 11. .., R, r 0 J K z x ... m, m •• I. ('l1rmlc:il :"<rinme 

fll.l SI a- F F 2-l'uryl II II " H s • I 0 0 I (Mnrplmlin- .\'·(4-(Mn111h11li11-l·yl)1:arh1.111yluxy·hu1-2-

Cl\1 ~-yll- ynyl I (uz,11ao(lilluurn- I 7 r1·112·liinmyl· 
c11rhonyl11xy carhllnyl)oxyJ· I I /l·hy1lroxy-l ha•mclhyl-J· 

11x1i.imlro~la•l ,-l-dkn..:- I 7/J.curhnthioati:. 

llt.)52 a- F I' · 2-Furyl H II " H s • I 0 0 I 2.2- S-[ -l-(2,2-1 limi:thy~- l .~·diusulun-4-yl· 

l'l·h l>imc1hyl- mc1hylcarhii111oyl11xyJ-hut-2-ynyll Cu1,l>a-

1,lo<lioxtil:m- dillmiro-17 a-((2-li.1rn11yh:i.irh11nyl)uxyl- l l //-
4-ylnu:lhyl hyd1\1)!y· l C1trlllt!thyl-J-11x11m11\mst11· I A-
curhamuyl- dio:nc-17 //-curlmthin:itc. 

OX'-' 

1B.15J a- F F 2-Furyl II H H H s • I 0 0 I CX~(Xl(CI bh· S·[ 4-{ 2-Cyclt 1pcn1yh:thuxy1:arb11nyluxy)-

t'H_, cydop ... 111yl but-2•y11yl I C1a. •)a-Jit'hmr.1-17a-lt 2-
fur.inylcarhunyl}\1xy]- I l/l-hydroxy-I <ia-

mcthYl-3-ux~1umlr11stu-1.4-di..:111.:- l 7 fJ-
carbotl1iout..:. 

IU.154 a- F I' 2-Furyl Ii H H H s • I 0 - 0 I OCOO- S;[4-{1Sll:llllylnxycarlmny111xy) .. hu1-2-ynyl] 

<'HJ 
{Cl·hb- <1a,9a-<li Uu11n1-I 7 a-l (2-fur.i11ylc:irh1myl)-

C"HlCl-IJb o.xyJ-l l/J-hytl1\1.,.y-l <•a-mclhyl-J-
llXoan<lrosta-1.4-<licni .... 17 n ·arbnthioate. 

IU.155 a- f F ~-Furyl Ii H H H s . I 0 0 I cx:occ1·hh- S-[ 4-{ J-Nitn.1xypru11ylcarhnnyluxy)-but-2-

l'H.1 - ONOl ynyl] c.a,9a-Uiflmm1-l 7a·l12-furJny1-. 

carhonyl)oxy I· I I /J.hydrnxy- l<ia-mcth11-3-

uxoantlrosta-1 .4-tlicnc-17 IJ-carbu1hiuate. 

IB.156 a- F F 2-Furyl H H H H s . I 0 0 I - 2.2.7.7- ,\'-( 4-{2 .2, 7. 7 :r ctrJmcthyllclrnhytlm-

('l·h.-
Tetrnmcthyl his[J ,3 ]<liuxoloL4.5-h;4'.5'-d IJ1yran-S-yl 

tetra.hydm- nicthoxycurhnnylnxy)-hut·2-y11yl) (ia,9~ 
his di!lmwo-17a-f (2-fur.inylcarhonylloxyl· 1 l {J-

I I ,J )diosolo[ hytlroxy- l 6a-mc1hyl-J-11x11andrnslU· I ,4-
4,5-b:4'.S! .. dient:-17 f1-carhuthi11atc. 

d]pyr.m-5-yl 
mc!lhuxy 

carbc.mvlnxv 

IB.157 
' 

a- f F 2-Furyl H H H H s • I 0 0 I OC'O(CM! )~- S·l4-{4-Nitr11xyhutylcurhonyh1xy}-hu1-2-

C'H, - ON01 ~11yll Oa.ila-dilluur11-l 71t-!(2-foranyl-

carhonyl)nxyl· l I /J-hydn1xy- I C1a-metllyl-J-
nxoandrosta-1 • .:l-dii:nc:-17 /J.curhulhioate. 

IB.ISS a- F F 2-Furyl H H H H s • I 0 0 I OCH, S-( 4-Mc:thu.".y-hut ·2 ·yn)•ll C.a, •la-di llunro-

C'l·b 17 a-I (2-fur,mylcarbunyl~ixyl· l I /1-hy<lroxy-
I (1a-mcthyl-.3-1lXLlUlldrns\a-1.4-tlicni=-17 {J-
carhuthil"iate . 

IB.159 a- f F 2-Furyl H H H H s • I 0 0 1- Q('H!C'Hl . '.i-(4-Ethoxy-hUL-2-y11yll f>11,1la-ditluoro-

CHl 
17 a-[ (2-furunylcurhunyl)uxyJ-11 fl-hydroxy-

1 Cia-methyl-J-uxrnmdrnslU-1.4 ... licnc-17 P-
curbothioatc:. 

lB .. 160 a- F f 2-Furyl H H H H s • I 0 0 I oc·HlCH- !l-{4-lsobutnxy-hul-2-ynyl[ C1a.1Jri-Jilluoro-

C"l·b !CH.•h 17 a-[(2-lllrJnylcarhnnyl )011:y l-11 fi-hydroxy-

I <•tl-mcthyl-J.,.111:03ndru.~lu- I • .:l.,.lii:nc- l 7 ~ 
curhuthill:Jlc. 

5 
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Table 5- Lists the compound of formula 1-C which have been synthesized 

0 ., 
Fofmula 1-C 

Table-5 
s,. 
No It, It, R, R,. "'' R, r Q Chemical Name , 
IC.I a· F F Ethyl I 4-Fluoro- H H 6a.9a-Dilluoro-l IP-hyc.Jroxy-1<1a-methyl-3-osn-17 a· 

CH, phenyl propionyloxyandrost1- t,4-dienc-l 7f}.carbonylsu1 rcnic ui:id (4· 
fiuoronhenvi\mcthul ester. 

f('.2 a· .F F Ethyl ., 3,4-Dichloro- H H 6a, 9a-Di lluoro-1 1 P-hydroxy· I Cuz~metl1yl-3-o:u1-I 7 a-

C'HJ phenyl propionyloxyandrosta- I ,4-diene-17/k!.arhonylsulfonic acid (J.4-
dicht0--he~·.t 1methvl csler. . 

!('.J a· F F· Ethyl I F H H 6a.9a-Oinuoro--I 1 ,P-hydroxy-1 Cia-mcthyl-J -0:<11-17 a-

(:HJ ... ·propicinyloxyandrosta- l ,4-diene-17 Jk:irbon ylsul fon ic acid llunmmcthyl 
ester. 

IC'.4 a- F F 2- . I F H H 6a, 9a-Di lluoro-17 a-[(2-furanylcarhonyl)oxy j-11 /J..hydrnxy-1 ri fl· 
CH, Fury I methyl-3-oxo:mdrosta•l ,4-diene-17 p...carbonylsull'enic :icid tlunmmcthyl 

ester. 
!C'S a- F F 2· I 4-Fluoro- H H 6a, 9a-Dilluoro-17 a-[(2-fumnylcarbonyl )ox y 1-11 /J.hyt!ruxy-1 Cia· 

CH_, Fury I phenyl methy1-J-oxoandrosta· I .4-diene-l 7tkarbonylsu1 renic acid (4· 
fluoronhenvl)meth\ 1 ester. 

IC.Ci . a· F F 2- I 4-Trilluoro- H H 6a.9a-Dilluoro- I 7 a-[(2-fumnylcarbony! )oxy)-11 P.hydruxy· I (1 a-
CH) ·Fury! methylphenyl methyl-J-oxoandrosta· I ,4-diene-17,fkarbonylsulreni: ucid {;· 

. . 1rifluorometh"'*'hen.,l)meth• I estt:r . 

IC'.7 a- F F 2- I 4-Chloro H H 6a,9a-Dinuoro-17a.[(2-fumnylcarbonyl)oxy}·l IP.hyt!n?X);· Illa· 

CH, Fury! phenyl methyi-J-oxoandrosta· I .4-diene-17,fkll.rbony\~ulfenic uci~l (:4-

chloro,..hen~ l)methvl esler. 

IC'.8 a- F F Ethyl I 4-Trilluoro- H H 6a. 9a· Dilluoro-11p.hydroxy-l6a-ml!thyl-J-<nm-I 7 a- , 

CH3 methylphenyl · propionyloxyandrosU1- l,4-diene-17/k2rbonyl5uJti:nic ucitl 
(4-trifluorometh"'..:henvl )melh" res lei".. . . . ~ . . 

IC'.Q a- F H 2· I 4-Fluoro- • H H 9a-Fluoro-1 7 a-{ (2-furanylcarbonyl )oxy ]-1 l P-hydmx y-1 <ia-methyl· }· 

Cf.I} Fury! phenyl oxoandrosta-1.4-dicnc-17.6-carbonylsulfenic acid (4-llm11"ophcnyl 1ni..:thyl 

ester. 

IC.JO «- F F Ethyl I 4-Chlorophenyl· H H 6a.9a-Dilluoro-l JP.hydr~xy- l 6a-methyl-3-o.-.;o-l 7 a-
CH.1 carbonyl propionyloxyandros1a-1.4-diene-17(karbonylsulfcnic acid 

fz-i4-chlomnhCllvl\-2-oxoethvll ester. 

IC'. I I a· F H 2- I F H H 9a-Fluoro-I 7 a-{(2-furonylcarbonyl )oxy}-1 1 /J-hytlroxy-1 {1 a·n1t:d1yl-)· 

. C"Hl Fury! oxoandrosta· I ,4-dicnc-l 71J.carbon' Jsulti::nic acid Jluorqi11clh1 I cs1cr. 

IC'.12 a· f F ,,_ I F H. H 17a·n-Butylcarbonyloxy-6a.1Ja.:clitluoro-l 1 /J-hydro:<y-l 6a-mc1hyl-~-

C'H.1 c,H. oxoandrosta· l,'1-dicnc-17/3-i:o.rbonvlsullenic acid tluomml!lh~ I ester. 

IC". l.l a· F F Ethyl I H H H 6a,9a-Ditluoro- I IP-hydroxy· I 6a-mc1hyl-)-o.'<o·l 7 a-

('H, "ro"ionvlox"andros!a· I ,4-diene-17/H:arbon"lsulfenic acid 1111:1\wl ... -i:111r. 

](', 14 a- F F 2· I H H H 6a, 9a-Dilluoro- I 7 a-((2-funmylcarbonyl }oxy J-11 fl-hydroxy- I (1a-

CH, Fury I melh\ 1-3-oxoandrosta-l ,4-dienc-17/'H:arbonulsulfenic acid mc1lwl csll:r. 

lC'.15 a- F F Ethyl I Phenyl H H 6a,9a-Ditluoro-l l/J-hydroxy· 1 C>a-methyl-J-oxo-17 a-

Cl·b propionyloxyandrosta- I ,4-diene-17/k::r.rbony.lsulfonic ucid phc:nylmc!hyl 

ester. 

5 
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Sr. 
No "· 11, 11, I<. 1111 R, r 0 c:11t·mical Na1u~· 

l<'.1<1 ,. I' r 2- I l'hcn)1 11 H C1a,•la·l>illu11ro- I 7 rr·)(2-furnnylcorhonyl )11xy[-l I /l-hydroxy· 

l'll.1 Furyl I C1a•mcthyl-J-i1Xum1dn1:;ta- I ,-l-tli..:nc-I 7(1-curhunybullCni.: :1cid 

nhcnvlmcthvl ~•er. 

IC, 17 ,,_ ,, I' Ethyl I 2.4.<1-Tri- II II Cia,'la-Diflm1ro-l l //-hydmxy-I fl11-mi:lhyl-J-11x11- I 7 u· 

C:l IJ mcthylphcnyl- propiunyloxy:rnllrosta-1.4'"llicm.:- l 7/1-carhunylsulli!nk add 

carbonyl I l-(l.4.<1°trin~!lwl11hcnyl l-1-oxncthvl I ester. 

IC'.ltl a- I' F Ethyl I 4-Chlom- H H C1a.lJn-Dillul'lro-l l/l-hydn1xy-I C1a-1l)Clhyl-:\-uxn-17 u- ' 

·CH-' phenyl propionyloxyam.lmsta-1.4-dknc-17P.curhuny!sullb1ic adi.l (4-

chlcronhcnvlltrk:thvJ csll:r. 

l<.".\1} a· I' r 2- I 3.4-Dichkinl- H H 6a, 9a-Di lluoro-17 a-f (2·f~n·•Jnylcarhonyl)uxyl- I I //-hydnn.: y-

C'l·h Furyl phenyl 16a-mctltyl-3-o.x11:i.ndrosu:i-1. 4-Llicnc-1 7/J-carhnnybulfonic acid 

(3.4-dichloronhcnyl)mcllwl csu:r. 

IC.211 U• F F 2- I 2.4-llichlom- H H Cla. 9a·Dilluorn-l 7 a-1(2-furJnylc:i.rlmnyl)nxyl·l I /J-hy1lruxy-

t'U.1 Fury I ph1:nyl I C1a-methyl-J-ox11antlrosta-l .4-tlicnc-l 7P-carhonybulli:nh: :n:id 

(2.4-dichlomohcnvl)m.:tlwl clitcr. 

IC.21 u- F F 2- I 3-Chlom- H H C1a.9a·Dilluom-l 7 a-H2-f1111mylcarhonyl}l1Ky!-l I //-hydmxy-

, tlh Furyl phenyl I 6a-niethyl-J-oxo;mdn1Sla· I .4-tlh.'11C· I 7 tf-carhonylsul li:n ic acid 

0-chluronhenvJ)mcthyl ester. 

IC.22 a- F r ,_ I 2.4.6·Trilluoro- ·H H 6a,9a-Dilluom-17 a-((2-fur.111ylcarhnnyl)11xyJ-l I /l-hytln1xy-

C'HJ Fury! phenyl l 6a-methyl-3-oxuandrosta- J ,4-dienc- I 7 (l-carhnnylsu I ICn it· :iL·id 

f2,4,6-trilluoronhc1wl)nlcihvl eStcr. · 

IC.2J a- F F 2- I 3-(Trinuoromc1hyl) H H 6Q,9a-Dinuoro-l 7 a.[(2-funinylcarhrmyl)oKy]-11 /1;hyllmxy-

CH.1 Fury! phenyl 16a-mcthyl-J-oxuandros\D- I ,4-dienc- I .7 tkarbonyl sulfcnic acid 

(3-1ritl11oromcthylphenyl)methyl ester. 

5 

Table-6: Spectral data for the synthesized compounds 

C:on11'· l 
1H-Ni'·tR (5 ppm), MASS (El/ ES+. m/:) 

No i 
\A.I ! 1.19 (s, JH). 1.29 (I, 3H.J=7 .I Hz). 1.45 Cs, JH), I :5-1.54 (m, IH), .l.66-1.73 (m, JH), 1.81-1.84 (m, I HJ, 1.95-2.24 (111.6li). Z.Jz-IJ1~(n1.-· 

I I H). Z.5C1-2.C12 Cm. 1 H). 2.9·3-0 (m, I H), 4.1-4.2 (q, 2h.J•7.J), 4.51 (br, d, I H, J=2.51 Hz). :(07 (d. I H • ./=16.4HzJ. 5.CJZ {d. I U. 

! J=lft.4Hz), 6.17 (s, I H), 6.27 (dd, IH.J1-10.1Hz.J1=1.8Hz); 7.27 (d, 1 H,J=I0.4Hz). 7.47 fd. 2H. J .. 6.9Hz). 7.84 (d, 2H, J"'l1.9Hzl. 

I i\·IASS lES+): 592.9(M+Nar. 

IA.2. j 0.9(1 {d, JH, J .. 7.16Hz), J.11-1.15 (m, 3H), l.24 (s. 3H). 1.55 (s, JH). 1.67 (s, 2H), I. 71-l.~I} (m, 3H), 2.25 -2.40 (m. <•HJ. J.J-JA Cm. ·--

1 I H), 4.42 (hr, I H), 4.95 (d, 1 H.J=l6.6Hz), 5.69 (d, I H. J=l6.6Hz),.5.3-5.J7 & 5.43-5.49 (nt. I H). Ci.JR (dd, I H,./1=1(), I 4Hz . ./~=l .RHz). 

I 6.45 (s. I Hl, 7.16 ldd, I H, J1=IO. I Hz. li=l.8 Hz). 7.49 !d, 2H,J = 8.8Hz.), 7.56 ld, 2H.J=S.C1Hz). MASS (F.S+): 627.tJ(M+Na,-. ---·-· 

\A.3 ! 0.99 (d, JH.J 7.14HZ). l .11-1.14 (m. 6H), 1.53 (s, 3H), 1.62 (s, 2H), 1.7-1.91 (m. 4H), 2.21-2.29 {m. 21-1), 2.34-2.JH (111. 4Hl. .t:-5-J-4.2 

J (m. \H~ 4.3 (d. I H.J=16.SHz},4.4J Cbr, lH).4.48 (d. lH,J=J6.5Hz), 5.30-5.35 & 5.42-$.47 (m. IH). Ci.3& ldtl. 1 H.J1=10.1511z. 

~ 1!""1.751·1z), 6.43 (s. 11-l} 7.12 (d. IH.J=I0.151-lz), 7A7 (d, 2H.J::8.SHz), 7.CJ (d. 2H,./=K5Hz~. i\1A~-S (F.S+): <l4J.l(M+NaJ'._ ·-

lA.4 ! 1.16 (d. I H,J=J.30Hz), 1.20 (s. 3H). 1.29 (t, JH. J .. 7.JOHz), l.48 (s, 3H). 1.54 lm. 2H). 1.70 lm. I 1-11. 1.R3 {m. 211). l.1JC1-2.221m. :'ill). 

[ 2.34 (111. I H). 2.59 (m. I H). 2.95 (m. I H), 4.16 (q, 2H, J=7.00Hz), 4.52 (br, I H), 5.08 (d. I H • .J=l6.321·1i:). 5.C1J hi, 111. J-=' h.J2H;;.), h.02 

i (s. I H). 6.27 {dd, I H,J1=10.59H~, Jl=1.67Hz), 7.17 Cdd, 2H.J1=h=8.55Hz), 7.28 (d. I H • .l=IO.l 9HzJ. 7.1J4 (dil. 21-1,./1=H.7C1 . .f:=:'i .• 'I ). 

! ~-JASS CEI) : 554 

lA.5 I 0.96 (s. JH), 1.13 (t, 3H,J=2.55H'), 1.24 (s. JHJ. 1.30 (m, I HJ. 1.55 {s, JHJ. l.82 (m.2HI. 1.n; ~·.1~). 2.20 (h,.-i1·ii:2.25-~5111m. Mil. 

3.35 (m.I H), 4.41 (d, I H. J 8.52Hz), 5.00 (d, lh, J= 16.:>3), 5.JJ & 5.46 (m.1 H). 5.69 (d. ·111.J-.16.:>JHz), <i.)jt (I H. dd, J,-10.1 :il-lz. 

li=l .641-1zl. 6.44 (s, I Hi. 7.18 (dd, 21-1 1 J1=J1==8.50Hz), 7.95 (dd, 2H,J1 .. &.70Hz,Jl::5.30Hz). ~1ASS (f.S+): 61 I. l(M+Na)". _ . ·- _ 

IA.6 I 0.99 (d. ~· J-7.15Hz), 1.13 (m, 6~), 1.25 (s,IH), 1.33 (m'_l H), 1.53 (s, 3H), l.86_<m. 31-1). 2.26 (m", 21-1), 2.3~ (m.4H), .l.~I f·n:· .111). 4.32 

. (d, 11-1, J-16.48Hz).4.41 (d, I H,J 8.92Hz), 4.48 (d, l H,J-16.4<.IHz), 5.32 & 5.44 (m. I H). Cl.JS (dd. I H • ./1-1·0.15Hz. J~ l.(1 JI b:). Ci.44 

J (s. I HJ, 7.12 (dd, I H.J1=10.J 9Hz.Jr0.95Hz), 7.17 (dd, 2H,J1;,.)i,.8.50Hz). 8.05 (dd. 2H . ./1=10.26Hz . ./!=S.35Mr.l. MASS (f.S+): 

I 627.ltM+Na)._ 

IA.7 ! \.18 (tld, 2H. J1=1 l.44Hz, J 1=3.2 I Hz), 1.21 {s. 3H). 1.29 (I. JH,J&<7.11 Hz). 1.48 {s. JH). 1..52 (m. I H). 1.C1C1-1.X4 (n~31.f1. i.ii~-2.22 (111. 

I 6~). 2.32-2.36 ~m, I H), 2.91-2.98 (m. I H). 4.1~ (q. 2H.J=7. J4Hz: 4.52 (s, IH). 5.00 (dd-_l ll,./1=17.J:;l lz.~i=l-b·:·cd 1-_~·-lt:. (~1tl. 111. 

, ./1-17.J5Hz.Jl-J.61 Hz). 6.02 (s, lH), 6.22 (dd, I H,J110.09Hz,h J.73Hz). 6.CJ2 (l. I H . ./-Ci.C.7Hz). 7.00 (111. t • ./=l1.C171 lzl. 7 .... 'f 11l.1\. 

I J=IO.l5Hzj. 8.01 (dd. I H. J,=S.25Hz. J1-=6.75Hz). ~iASS (ES+): 595.l(M+Nar. 

10 
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Co11111. 'H-Nl'\1R (0 11pm), MASS (El/ E..'\+.111/:) 

No 
f/\.K l .I.\ (S, 3H}, l.\(1 (dd, ZH,.l,-l l .• \7117 .. J!""J.2lb:), I.ZR (I, 3H,J-=7.13Hz), 1.47 (s,Jll), I .50-1.52 (m. 1111. l.(14-l .C1K (m. 1111. IJllJ.J JO 

(m, 111), I .1>1 ·2.20 (111, Cil·I), 2.33 (dJ, 11·1, J, .. J J.J6lh:,JJ'1"2.80Hz), 2.SJ.2.r.I (m. 111). 2.KK-2. '1.'i Un. 111), 4.14 {4. 211, .J:7 .121 li'.I. -1.51 (s, 

l 11), 5.00 (r.1, I 11,J=J<i.75Hz), 5.41 (d, IH,J=l6.75Hz). 6.02 (s, I H). 6.26 (dd, 1 H,J1=10.lll ,./f"l.7Kll7.), 7.27 td. 111,J=ICJ.Cl'lllz). 7.J<1 

(\kl, I H • .1,=8.JRHz. J1 l.IJJHz), 7.47 (d, IH. J ... \.89Hz). 7.62 (d, IH,J=8.37Hz\, MASS (ES+l:-(127.UCM+NaJ'. 

IA.'J O.IU1 (cl, 31-1, J-7.141-l:r.), 1.14 (I, JH.J 7.S7Hz). 1.26 (s. lH), 1.29-1.34 (m, JH). 1.56 (s, JH), 1.71-1.RR (m, 4H), 2.02-2.05 (rn. I H), 2.25-

2.50 (111, 6H), ).33-3.38 (m, I H). 4.42 (d •. Ui.J=8.87Hz), 4.9:2: (dd, I H. J 1=17.59Hz,,/t•"3.07Hz), 5.J5 & S.4r1 (m. 1M).5.Sc1 (lid. 111. 

J1=17.SC}l-fz.Jl=3.07Hz), 6.38 ((dd, IH, J1=10.14Hz,Jrl.70Hz), 6.44 (s, I H}. Ci.<J0-7.04 {m, IH), 7:15 (d. I i·l,J=Hl.llHz). K.00 (d<l. I 11. 

~1=15.04Hi.J1=8.43Hzl. MASS tES+\: 629.0tM+Nar. 

11\.10 0.C)4 (tl, JH. J-ri.91 Hz). 1.12 (l, 3H,J=7.51Hz), 1.18 (s. JH), 1.24-1.32 (m, 2H), I .SS (s. 3H), 1.71-1.1)(1 (111, 4H). 2.27-2.48 {m, .~H), J.J2 

{s, I H), 4.40 (d, I H,J .. 7.18Hz), 4.90 (d, I H,J=16.8SHz)'. S.33 {m, 0.5H). S.4!1 (d, t.SH,./=H1.R7Hz), <1.JK (d, IH,J=l<l.07117.),<1.44 (s.I H), 

7.15 (tl. lH, J=•).95Hz), 7.37 (d, IH,J=8.30Hz), 7.49(i;, IH), 7.64 (d, 1 H, J=S.33). MASS (ES+): C161.0(M+Na)'. 

11\.11 0.98 (tl, 3H,.J .. 7.13Hz), 1.10-1.13 (m, GH), \.26-1.35 (m, 2H), 1.54 (!;, 3H), 1.72-2.01 (m,4H), 2.23-2.4C1 (m, SH). 3.J7 (m. 1111. 4.cJ2 (tltl. 

I H • .l1=17.43Hz. Jr2.61JHz). 4.43 (dd. 2H. J1=17.44Hz.J12.76Hz), 5.33 & 5.4.5 (m, IH), Ci.37 (dr.I. l \-l,J1-I0.13Hz • .lt"l .7JHzJ. b.4J{s. 

11-1), 6.89-7.01 {m, 21·1). 7.16 Cdd, IH,J1=10.14Hz,J2=1.05Hz). 7.94 Cdd, \H,J1-IS.09hz,,ft .. 8.50Hz).~1ASS (ES+): C.45.ll(M+Na)'. 

IA.12 Ll.'i (d, IH, J==3.26Hz), 1.17 (s.41-1), 1.29 (t, 3H,J=7.13Hz), 1.48 (s, JH), 1.51-1.54 (m, IH). J.llC1-1.7J (m, 2H). 1.111.1.84 (m. I HJ, 1.95-

2.22 (m. SH),.2.34 (dd. I H.J1<=13.41Hz, h=2.71Hz), 2.SCi-2.62 (m, IH}1 2.90-2,97 (m, I H). 4.1.'i Cq, 21-1 . .1=7. IS Hz). 4.52 (s. 1111. 5.llC1 Cd, 

I H .. f=H•.43Hz). 5.56 (d. I H. Jal6.43Hz), 6.02 (s, IH). 6.27 (dd, I H, J 1<=10.08Hz,J:-1.70Hz). 7 .29 (t.I. I H. J=lO.lllUb:), 7.59 (ti, 11 t. 

J=8.34Hz), 7.73 rdd. I H. J1=8.35Hz,J!=-1.92Hz\. 7.99 (d,.IH, .f.:1.88Hz)- MASS (ES+): 627.Cl(M+N;i)'. 

IA.I~ 0.97 (d, 3H,J 7.16Hz), 1.05 (s,JH), 1.12 (t, 3H,J=7.S8Hz), 1.28-1.35 (m, 2H) •. 1.53 (s, JH), 1.72-l.94 {Ill. JH), 2.24·2.42 (m, CIH), .'.Jti 

(m, IH). 4.21 (d, 1 H, J=l6.84Hz), 4.34 Cd, JH,./:6.84Hz), 5.32 & 5.44 (m, I H). 6.38 Cdd. IH,J1=10.14hz,J1=1.78Hz), Ci.43 (s, I MJ. 7.11 

hid, I H.J1cl0.12Hz,J1=1.22Hzl, 7.35 Cdd, fH,J1"'8.34Hz,'Jrl .92Hzl. 7.46(d, 1H,J>:8.33Hz). MASS (f'..S+): 677.0(M+Na)'. 

IA.I~. 0.99 (3H, d,J=7.10Hz), 1.10 (5, JH).: L 12 (l. 3H.J=7.57Hz), J.33 (m. IH), I.SJ (s, 3H). L~J-1.97 (m. SH), 2.20-2.4<1.(m, 5H), J.37 (m, 

1HJ,4.28 (d, 2H,J::sl6.38Hz), 4.41 (d, 2H,J=l5.93HZj, 5.32 &. 5.44 (m; I H).6.36 (d, 1H.J-I0.14Hz), 6.43 (5, IH). 7.1.3 (d, I H, 

J:s10.14hz). 7.58 ld;I H,J=8.35Hz\. 7.83 (dd, I H,J1=8.23Hz,Jrl.66Hz), 8.08 (d, I H,J=l.71Hzl. MASS (ES+): 677.0(M+Naf. 

IA.IS 0.96 (d. 3H.J=7.10Hz), J.13 {t, 3H,J=7.!56Hz). 1.22 (s, 3H), 1.26·1.33 (m, 2H). I.SS (s, 3H), 1.71-1.'>0(m, 3H). 2.00 (ti, I H •. /-14.8R.HzJ, 

2.27-2.SO(m, SH), 3.34 (m, I H),4.41 (d. IH,J•8.73Hz), 4.96 (d, IH,J=l6.66Hz), S.33 & 5.45 (m, IH). 5.64 (d. IH.J=lC1.51JHzl. Ci.JR id, 

I H, J=I0.14Hz\, 6.44 (s, I H\, 7.14 (d, I H,.F=l0.14HzJ, 7.59 (d, I H,J=8.35Hz). 8.01 (s, IHI. 

lA.IC1 1.15 (m. 2H). 1.19 (s, 3H), J .29 (l, 3H. J=7.13Hz), 1.61 (s. 3H), 1.66-1.84 (m. 2H). l.<:15-2.22 (ri1, 6H). 2.J2-2.3C1 fm, I H). 2.S5-lhJ (m. 

2H). 2.92-2.'JR (m, I H), 4.15 (q, 2H,J=7.04Hz). 4.51 (br, IH), 5.00 (d, I H. J0:16.00Hz). :'i.58 (d, I H;./=l<dJOHzJ. Ci.Ill (:i. 111 ). c..27 {\kl, 

I H,J1=10.09Mz,J2=1,74Hz), 7.18 (t, I H.J=3.94Hz), 7.29 (s, I H), 7.72 (d, I H.J:4.92Hzl. 7.75 (d, 1 H.J=3.R21·1~-). ~·IASS IF:S+1: 

565.\(M+Na)". 

IA.17 l.IC1(s, 3H), 1.19 (m, 2H), 1.28 (I, 3H. J=7J3Hz}, IA.5 (m, 2H), 1.47 (s, 3H), 1.67-2.38 (m. 6H). 2.51-2.(1? (m. I Ii). 2J!8-J.IJU (m. llll. · 

4.14 (q. 2H,J1=14.24Hz. JJ"'7. l 1Hz), 4.51 (br, IH), 4.94 (d, I H,J=15.95Hz), S.49 (d, I H,J=l5.98HzJ. 6.02 (s. I H). (1.27 !dd. 1 H. 

J1=10.07Hz,J1=1.72Hz), 7.00 (d, I H,J=4.08Hz), 7.27 (d, IH,J-9.96Hz\, 7.54 (d, 1 H,J=4.09Hz). MASS (ES+J: 599.0{M+Na)'. 

IA.18 0.95 (d, JH,J-7.14Hz),.1.13 (t,3H,J-7.56Hz), 1.20 (s, 3H), 1.26-J.36(m, I H), 1,.54 (5, 3H); 1.77-2.04 (m,4HJ, 2.25-2.43 (Ill, C!l·l), .l.30· 

3.37 (m. I H), 4.40 (d, I H,J .. 9.64Hz), 4.85 (d, IH,J=l6:19Hz), 5.28 &5.51 (m. lH), 5.56 (d. 1H.J=l6.I7Hz), 6.J:'\·6.44 (m. 2Hi 7.nn (d. 

IH,J=4.09Hz), 7.14 (d, 1 H,J':' 10.02 Hz), 7.54 (d, I H,J=4.08Hz). MASS (Es+): 633.0tM+Nat. 

IA.Ill 1.17 (m. 2H). 1.18 (s, 3H), 1.28 (t, 3H,J-7.l I Hz), I A7 (s, SH). 1.70-2.38 (m. 8H). 2.41 (s. 3H). 2.51-2.C16 (m, I H), 2.88~.JJJl (m, 11·1). 

4.15 (q, 2H,J1=14.2 l Hz.Jr:7.09Hz), 4.49 (br, IH). 4.89 (d, lH.J= 16.20Hz), 5.49 (d, I H.J-o\6.21Hz).6.02 (s: IH), C1.2l <d. I H. 

J=J.51Hz), 6.27 (dd. tH,J1=IO. I !Hz. Jz= J.72Hz). 7.19 Cd. IH J=3.46Hzl, 7.28 (d, I H, J=9.26H7.). ~tASS (El): 540 

IA.20 O.IJ9 (d, JH,J=7.35Hz), 1.10-1.16 (m. 6H), 1.21-1.38 (m, IH), \.53 (s, 3H), 1.69-2.02 (m. 4H), 2.16-2.49 (m. 6H). 3.J4-3.4t1 (m, l MJ.4.17 

(d, IH. J=l6.03Hz). 4.35 Cd. I H • .1==16.01Hz),4.43 (br, I H),5.28 & 5.SI (m, I H), 6.37 (d. l H,J=IO)JHz), 6.lJIJ (ti, I H,./=4.11.~MzJ. 7.IC1 

(d. I H:J=\0.03hz). 7 .65 rd'; I H 1=4:04Hzl.MASS (£5+): 649.0 CM+Nar. . 

IA.21 0.95 (d. 3H:J-7.13Hz), 1.13 (t, 3H,J=7.56Hz), 1.22 (s,3H), 1.54 (s, 3H), 1.70-1.88 (m, 2H). 2.03-2.08 Im. IH), 2:25-2.S I fm. 81-1). 2.40 

Cs. 3H), J.30·3.38 (m, I H), 4.39 (d, I H. J=8.28Hz), 4.80 (d, 1 H,J- 16.31Hz). 5.28 & S.50 (in. I H). 5.52 (d, I H.J=16.]Jl·h:L h.21 (ti, I H. 

J""2.9<JHz), 6.37 (dd, IH,J1-I0.12 Hz.Jz=l.77Hz), 6.43 Cs, IHl, 7.15-7.20 fm, 2H). MASS (El): 574 

IA.22 0.'>8 (d, 3H, J-7.13Hz), 1.09-1.16 (m, 6H), 1.22-1.37 (m, 1 H), 1.53 (s, 3H}, 1.69-2.56 (m. lOH). 2.41 (s, 3H), ~.36-3.43 (m, I HJ. 4.12 (d, 

I H,.J .. 16.31Hz),4.33 (d, IH,Jzsl6.33Hz), 4.43 (br, I H), 5.28 & 5.52 (m, I H). 6.21 (d, I H. J=J.12Hz). 6.34-6.43 (nl. 2H). 7.IR (dtL IH. 

J1=10.04Hz. Ji=l.03Hz), 7.27 (d. I H. J= J.60Hz} J\.1ASS (ES+}: 613. llM+Nul•. 

IA.23 1.17 (s, JH), 1.20 (s, IH), 1.21 (s, 9H). 1.28 (t, 3H,J--7.12Hz), 1.43 (s, lH), 1.47 (s, 3H), \.63-2.97 (m. 12H), 4.14 {q. 2H •. /1=l'1.2C1Hz. 

J!='7.12Hz), 4.49 (br, I H). 4.63 (d, I H • .Pl6.68Hz), 5.23 (d, IH,J-16.69Hz}, 6.01 (s, I H}, 6.27 (dd, I H.J1=10. \0Hz,Ji=\.84Hz). 7 .27·(d, 

IH,J=CJ.73Hzl. MASS(Ell: 516. ' 
IA.24 1.13 (s. 3H), l.\8~1.25 (m, 3H}, 1.28 (t, 3H,J=7.12Hz), 1.47 (~, 3H), 1.55-2.16 (m. SH), 2.IS (s.)H). 2.36-2.96 (m;3HJ, 4.14 (q. 2M. 

J=7.13H:z.), 4.50 (d, I H, .1'=16.83Hz),4.51 (m, IH), 4.92 (d, I H,J=l6.84 Hz), 6.02 (s, I HJ. 6.26 (dd, I H.J1=10.09Hz. Ji=l.82Mz). 7.28 (ti. 

IH,J=IO.IOHz). MASS (Ell: 474 

IA.25 0.94 {d, 3H,J-=7.\ 7Hz), 1.12 (t, 3H,J=7.S6Hz), 1.21 (s, 12H), 1.26-1.29 (m, I H), t.S4 Cs. 3H), !. 77-2.41 (m, !OH). 3.28·3.J5 (111. I HJ.4.JR 

, (hr. IH). 4.54 (d, 1 H,.F=l6.98Hz), 5.28 & 5;51 {m, IH). 5.30 (d, I H,J=l6.<J!Hz),6.38 (dd. I H,J1-IO.IO~z.J2"'1.73Hz), 6.J., (s. 1111. 7.17 

(dd, I H,J1=10.05 Hz, Ji=l .IOHzl MASS lES+l: 573.2 (M+Nal·. . 

IA.26 0.98 (d,,3H,J-7.12Hz), 1.12 (s, 3H}, 1.12 (t~ 3H,J-7.S4Hz), 1.24 (s, 9H), 1.23-1.34 (m, I H), 1.54 (s. JH). 1.75-2.50 (m. HlliJ, .l.J4-.\.42 

(m, I H), 3.89 {d, IH, J=\7.40Hz). 4.14 (d, lH, J=l 7.J8Hz), 4.38-4.42 (br, I H), S.28 & 5.52 (m. I H), 6.37 {dd. I H . .11=lll.20Mz. 

Jl'"'l .64Hz), 6.4) (s, I H), 7.17 (d, IH,J=9,96 Hzl. l\-IASS IES+l: 589.1 fM+N:I\~. 

IA.27 0.99 (d. JH, J-7.1 JHz), 1.10 (s, 3H), 1.12 (t, 3H,J-7,55Hz), 1.20-1.39 (m, 2H), 1.53 (s. 3H). 1.69-1.97 (111, 4H). 2.22-2.42 (111, 8HJ, 3.JJ. 

3.40 (Ill, I H), 3.72 (d, IH,J=l6.52Hz), 3.83 (d, IH,J=16.51Hz),4.40 (br, I H). 5.28 & 5.50 (m. 1 H), C1.38 (dll, IM . .11=10.081-ll. 

J1=l .28Hz), 6.43 (s, I H}, 7.13 (dd, I H. J 1-I0.08 Hz.Jrl.37Hz). MASS (ES+): 547.l(M+Nat. 
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Com11. 1H-NMR (I ppm), MASS (El I ES+, n!h) . 

No 
IA.28 0:94 (d, 3H,J=7.12Hz). 1.12 (1, JH,.t-7.SSHz}, 1.17 (S. JH), 1.24-1.35 (m, IH).. I.SS (s, 3H). 1.70-1.95 (m, 3H). 2.1R(s,31-1). 2.24-2.42 

(m.-7M), 3.30 (m, IH), 4.39 (br, I H). 4.43 (d. IH, J"'l7.04Hz). 4.96 (d, IH, J=l7.04Hz), S.28 & S.52 (m, I H). 6.37 (dd, 11-LJ1=10. IDHz. 

J,=l .79Hz\, 6.42 (s, I H), 7.17 Cdd, 1 H, J1-I0.07Hz, J,=1 .11 Hzl. MASS lES+\: 53 I. I tM+N:ar. 

IA.21> · 1.JS(d. JcJ.312H~ JH), l.2J(s,JH), I .29(t,.f<::i7.08, JH); l.48(s, JH), 1.71-2.JS(m ,61·1). 2.S8(m, I HJ, 2.97(m. 1 HJ. J.!19(s, JI I), 4.lft(q. 

J=7.07Hz. 2H), 4.Sl(d, 1 H), S.OS(d,J=l6.2Hz. IH), S.60(d,J- 16.2Hz, IH), 6,02(s, IH). 6.27(dd, J 1•10.l I Hz,J~l.83H7 .. 11-f), 6.•>6(d, 

J=8.9Hz. 2H),'7.28(d,J:olO~lHz. 1 H\, 7.88(d,J-8.9Hz. ZHl. ' 
IA.JO 0.96(d, J-7.IHz 3H), 1.13(1. J=7.5Hz 3H), l.2S(s, 3H)•J.55(s, 3H), l.70·1.88(m, 2H), 2.0S(d,J•IS.'JHz. I H), 2.26·2.46(m, 7H), 2.SC1(m, 

I H}. J.34(ni, I H), 3.38'(s, 3H), 4.40(d. J-8.63Hz. IH), 4.97(d,J-16.4Hz, IH), S.42(m,'IH):S .. 70(d,J•l6142, HZ, 1H),6.37(dd,J1=10.1 Hz, 

J:=l.76Hz, I H), 6.43(s, I H).. 6.9S(d, J=J0.9Hz. 2H), 7.l 7S(dd,J1•I0.1Hz.JFl.03Hz, 1 H). 7.88(dJs8.8'JHz. I H). MASS (ES+): 

623.1 CM+Nar. .J 

IA.31 0.98(d, J-6.2Hz. 3H). I. l l(s. 3H). l.13(t, J•7.3Hz. 3H). 1.22·1.37(m. 2H), 1.53(s.3H). l.6IJ 0 2.27(nt, 3H), 2.37{q,Ju:7.52H7.. 2H). 2.15· 

2.JS{m, 4H), 3.40(ffi. I H), 3.88(s, JH), 4.30(d,J=l6.SHz. IH), 4.J9(bd,IH). 4.52(d,J=l6.5Hz. I H).S.25·5.60(m, IH), 6.JK(dd, 

J1=10.10Hz,Jr=l.7Hz. 1H).6.42(s,IH). 6.9S(d,J=8.8Hz. 2H), 7.J6{d,J=l0Hz,IH), 7.9S(d,J=S.89Hz. 2H). MASS rES+l: 639. l(M+Na)'. 

IA.32 Ll6(s,6H), 1.26(1. J=7.07Hz. 3H), l.47(s.JH), l.54·2.36(m, 24H). 2.!'i7(m, IH). 2.90(tJ;l 1.3 IHz, I H),4.IJ(q,J=7.14Hz, 2H), 4.49{d, 

J=l.39Hz, I H), 4.60(d,J"'l6.61 Hz, IH), 5.21(d.J=l6.70Hz. IH), 6.0l(s, IH), 6.26(dd,J1-l .64Hz,J1•J0.82Hz, l H), 7.27(d,J .. J.22Hz. 

I Hl. MASS fES+l: 6 I 7.2(M+Nat. . . 

IA.33 0.93S(d, J=7.l 1 Hz, JH), I.I l(t,J-7.66Hz, JH), l.20·1.34(m, JH), l.54(s, JH), I .66-l .94(m. 14H),.2.05(d, J'-4.8'7Hz. 6H). 2.18.2 . .Sl(m. 

6H), 3.30(m, IH), 4.3S(d,J=8.13Hz, IH), 4.Sl{d,J=l6.91Hz. IH). S.2S{d,J .. J7.23Hz. IH). 5.40~S.60(m, I H), C1.37(dd,J1=1.73Hz. 

Jr=I0.09Hz. I Hl, 6.42Cs I Hl, 7.l.5Cd,J::::C).011Hz, IH\ MASS IES+l: 651.2lM+Nal+. 

IA.J4 0.97(d. ..F7.14Hz, JH), 1.12(1, J=>7.57Hz, 6H).·l.22-1.36(m.2H). L.52(s. 3H). 1.71(s. 6H). 1.8Z·l.9l'(m, 9H), 2.06(s. ]fl), 2.21-2.2C1(m, 4H). 

2.JS(qJ=7.I 5Hz, 2H), 3.39(m, I H), 3.B4(d, P.17.48Hz. I H), 4. I l(d.J=l 7.49Hz. I H), 4.40(d, J=7 .69Hz, I H), S.40·5.60(m I H). C1.J!i(d, 

J=l.81Hz. I H), 6.41ld,J=6.~8Hz. lH}. 7.lfKddJ1=L21Hz.Ji-I0.06Hz, IH). MAsS IEs+): 667.lfM+N<1l'. 

IA.35 0.99(d,J=7.06Hz. 3H), J.12(t..F7.44Hz,6H). 1.22-l.38{m, 2H), 1.53(s, 3H), 1.69·2.0Z(m. JH), 2.16·2.3~(m, 6H), 3:38(m. I H), 4.30(1.!. 

J:::l6 . .50Hz, IH), 4.39(s, I H), 4.48(d, .f.;16.5 I Hz. I H), .5.20.S.SO(m, I H), 6.345(d,J-l .69Hz. I H), 6.41 (d; J•4.53Hz, I H), 7. lCi(d, 

J~I0.03H" IH), 7.Jlld, J-8.31H"2Hl, 8.06(d. J-8.87H'- 2H). MASS (ES+)' 693.lfM+N•(. 

IA.36 0 .96(d,J-o7.02Hz. JH), l.'12(t,J-7.SOHz. 3H);l.24.-l.36(m,4H), l.!'i5(s,3H), .l.64·2.07(m.3H), 2.26-2.SS(m, 6H), 3,31:.J.38(m,IH). 

4.41(d. J=8.22Hz, I H), S.OJ(d,Fl6.SSHz. lH), 5.40(m,l"H), 5.6S(dr-1'=16.S9Hz I H), 6.35(d, J=-l'.62Hz. 1 H), 6.42(d, J=5 . .l2Hz, 1 HJ. 

7. I 7(d, J=9.99Hz, 1 H), 7.J2(d, J=&.23Hz, 2H), 7 .97(d, J=8'.76Hz, 2H). MASS (ES+}: 677 .0 (M+Na)~. 

· JA.37 0.8S-l .32(m, JOH), 1.48(;, 3H). l.S3.2.37(m,.7H), 2.51.J:Ol(m. 2H). 4. lS(q, J-..7. IJHz. 2H). 4.52(d. J=2.46Hz. IH). 5.08{d, ,/=J6.41Hi. 

1 H), 5.64(d. J= 16.41 Hz, I H). 6.02(s, I H), 6.28(dd, J 1=1.7SHz..J:i= 10.07Hz. I H). 7.26(s. 1HJ.·7,3J(d,J=8.60Hz. 2H), 7 .97(dJ=8.M41·1z. 

2H). MASS (ES+):643.l'(M+Na)*. 
JA.38 I .00(dJ"'7 .1 SHz. 3H), 1.05-'l.SO(m, SH), I .SJ(s, 3H)0 I ,69·2.42(m, 9H), 3.JS(m, I H), 4.31Cd. J-16.14Hz. I H), 4.40(s, I H), 

4.SO(dJ= t 6.1 OHz. I H), 5.30(m, l H), 6.JS(dd, J 1=1.67Hz.Jt"'I0.12Hz, I H), 6.43(s,I H), 7.12(d, ./=I 0.05Hz, I H), 7 .76(d,..J=8.2 i Hz, 2H), 

S.12(d,J=8.08Hz, 2H). MASS (ES-i-\: 677.l(M+Na)•, 

l~.39 l.06(d,J-.7.12Hz, JH)," 1.17(s,3H), l.36·1.4J(m, IH}, l.SS(s..lH), 1.72·2.0l(m. 4H), 2.2S-2.49{m, 4H), 3.4J.J.48(m, I H), 4.38(<l," 

J-16.56Hz. I H), 4.47(d, J-10. 79Hz. I H), 4.S2(d, J= 16.65Hz, I H), 5.32·S.49{m, I H). 6.4 l!d,d J 1=10. l3Hz. Jr=l.79Hz. I HJ. 6.46(s, l H
0

J, 

6.9J{d,J=4.J8Hz, I H), 7.14{d,dJ1•10.19Hz,Jr=l.16Hz, IH), 7.-52(d,J=4.00Hz, I H), 7.77(d.J=8.24Hz. ?H), 8.12(d,J=.8.13Hz, ZH). 

MASS (ES+) : 143.S 
IA.40 l.05(d,J:c7.15Hz, JH), 1. I l{s,JH), I .34-J .40(m, IH), 1.54(s,3H), 1.77·2.0l(m. 4H), 2.25(5, CiH), 2.28(s, JH), 2.28-2.SO(m, 4H). 3.45-

3.50(m. I H).4.0L){d,J=17 .76Hz. IH), 4.29(d,J=l7.S3Hz. IH), 4.43(d,J=8.40Hz, I H),5.32-S.48(m, I H),6.40(dd,J1=10.15Hz,J!•l .79Hz. 

I H), 6.46(s,IH), 6.SS(s, 2Hl, Ci.93(d.J--4.09Hz, IHl, 7.14(dd.J1=10.l 1Hz,J1=J.00Hz, I HI. 7.52(d, J•4.07Hz, IHl. fvlASS (ES+): 717.S 

IA.41 1.0_6(d,J-7.16Hz, 3H), 1.,Ul(s, JH), 1.29·1.35{m, IH). J.67(s..l~). J.77·1.92(m, 4H), 2.2S(s. 6H), 2.2S(s, 3H). 2.42·2.~7(m, SH), 3.45· 
~' : 3)1-S(m, I H), 4.07(d, J=J 7.54HZ, 1H),,4.3 l(d, J=t 7 .68Hz, I H), 4.59(s, I H), 6.11 (s, I H), b.36(dd, J,= I o:OQHz, Jr= l.74Hz, I H), 6.49(dd, 

J 1=3.45Hz,J1-l .67Hz, I H), 6.85(s, 2H), 7.l 7(d,J .. J.45Hz. I H), 7.20(d,J-10.13Hz, IH). 7.5S(d,J:().8Hz. I H). MASS (ES+): 687.5 

(M+Nat. 
IA.42 0.96(d,J .. 7.10Hz, JH}, l ,13(t, Ja7.35Hz, 2H), 1.22·1.34(m, 4[1), !.SS{s, 3H), 1.64·2.04(m. 7H), 2.17-2.Sl(m. 4H). J.IO(s, 3H}. 3.34(m, 

I H), 4.4l(dJ=8.44Hz, I H); S.02(d,J=l6.63Hz. I H), S.44{m", IH), 5.70{d, J=l6.73Hz. I H). 6.3S(d.J=I0.14Hz, I HJ. <>.44Cs. I H). 7.14fd, 

J=l0.14Hz. IH), 8.09(s.4Hl. MASS (ES+): 671.0 lM+Nat. 
IA.43 0.99(d.J=7.I JHz, 3H), 1,12(t,J'-7.54Hz, 3H). l.24-J .S2(m,4H), t.72·1.90(m, SH), 2.23·2.43(m, 6H}, 3.IO(s, 3H), J.35{m, I H),4.36(d. 

J=l6.36Hz. fH), 4.40(d, l·H), 4.43(d,J•l6.19Hz, I H). !'i.40(m, IH), ~~J7(d;J7\0.14Hz, IH), 6.43(s, I HJ, 7.11 (d, J=IO.OQH; I H).8.04(d: 

J=8.32Hz, 2H1, 8.17fd,.J=8.33Hz, 2Hl MASS fES+l: 6S7.0 fM+Nal'. . 

IA.44 · 0.96(Cl,J=7.1411z. 3H), J,13{t,J.:.7.s6Hz, 3H),·l .24·1.33(1'{1, JH), 1.70-2.0S(m, SH). 2.2S·2.42(m, 6H), 3.36(m, 1.H), 4.41(d,J=8.98Hz. 

··I H). 5.02(d, Jal6.63Hz I H), S.40(m, I H),!'i.75(d,J.ml6.64HZ: I H), 6.38(dd, Ji=l .52Hz. J!=IO. I J Hz, I H}, 6.44(s. I H). 7. I 2(d, J= I 0.09H7.. 

IH), 7.50(t,.f-z7.73Hz, 2H), 7.63(t, J=7.38Hz. IH), 7.9J(d,J-7.47Hz, 2Hl. MASS (ES+l: 593.1 (M+Na)*. 

IA.45 l.OO(d,J-7.12Hz, JH), I ,IJ(t, Js7,67Hz, 6H), l.14·1.35(m, JH), 1.67·2.00{m, 6H), 2.23·2.44{m, SH), 3.40(m, IH), 4.35(d,J-IC>.721iz. 

IH), 4.40(d,J=9.27 Hz 1 H),4.53(d,J=l6.82Hz, I H), S.40(m,IH), 638(dd,J1=J.22Hz.Jrl0.10Hz. I HJ. 6.43(s. I HJ, 7.1 Z(d, J=I0.05Hz. 

I Hl. 7.49(t,J=7.71 Hz, 2H), 7.610, J=7.43Hz, IHl, 8.0lfd,J=Hz, ZH-l. MASS (ES+l: 609.I CM+Naf. . · 

IA.4(1 0.96(d,J::i7.11Hz. 3H), J.13(t,J:a7.55Hz, 3H). l.24(s, 3H), l.27·2.09(m, SH), 2.24·2.40(m. 6H), 2.4J(s,3H). 3.36(m. I H), 4.41{d, 

J=8.93Hz. l HJ. 5.00{d,J=l6.SSHz I H). 5.40(m, IH), S.73(d,J=l6.56Hz, I H), 6.37(dd . .J1=10.1 SHz,Ji=l.37Hz. I H), 6.44(s. IH), 

7.1Sfd,J•l0.1:5Hz. IH'I. 7.29Cd,J•S.01Hz, 2Hl. 7.80ld,J-8.08Hz. 2Hl. MASS lES+l: 007.1 fM+Na.f. 

IA.47 0.99(d,J"'7.15Hz, 3H), 1,12(1,J-7.49Hz, 6H). 1.29·2.00{m, SH), 2.20-2.42(m, 6H), 2.4?(s, 3H), 3.40(m, I H), 4.34(d,J=l6.h.llh:, l HJ. 

4.40(d,J=8.60Hz IH), 4.S2(d,J-16.61 Hz, IH), S.40(m,IH), 6.37(dd,J1=10.\7Hz,J2=Hz. I H), 6.43{s. I HJ, 7.ll(d,J=l0.1 SHz l H). 

7.28£d,J:o8.0SHz. 2H), 7.90(d,J=8.17Hz, 2H). MASS (ES+): 623.1 (M+Nat. -

I \ 
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C-1111111. 
Nu 

111-NMR (0 ppm), MASS (F.I /ES+. m/;) 

l.<\.4H 0.931tl • .I 7.l4Hl.. JI I), 1.11(1 • ./ 7.:'i<1Ml'., JH), l.ISfs,JH). I .2:'i-l.84(m. RH}, 2.21·2.38(111, C1H). J.J2(m. l llJ.4.J4(d.J-K.•J.ll lz, 1111. 

4.H](d,.1=17.•JIJM7.. I Ill. .'i.40(m. 111), 5.41(d..t-=17.t1Hlli. Ill). C1.J8(d.d J1=lt1.1711z. J,cJ.41JHl'R 111). C1.4J(s. 111 ), 7.11(11 • ./=llJ.117111, 

111), 7,JC1(tl,./ .. 2.IJ51 lz, JI It l\1ASS tF.S+J: C1Cil.O fM+Na)', 
IA.41J 0.1JR(d,.1•7.lJlll' ... lM), J.07(s.311}. l.12(t,J=7.554Hz., 3M}, 1.25·2.0l(m, SH). 2.23·2.4J(m, 61-1), 3.40(m, l HJ. 4.l!i(d, J .. l 7.50lh:, 11 h. 

4.42(d,.f=8.4!illz. HI), 4.45(d,./=17.57Hz I H), S.40[m, 11·1), 6.39(d,.l=J0.15Hz. I H}, C1.4J(s, 11-1), 7.1.l!<l, .!=HJ.I I M<1., 1 llJ. 7.Jti. 

7.JC1(111, JH). l\IASS tF..S+): (177.0 (M+Nil)'. 
IA.50 U.IJJ(d, .I 7.14H:e. 31-1). l.OK(s. 31-1). l.12(t.J::i7,53Hz, .\H), l.2<>-l .86(m, 8H). 2.24-2.3S(m, 61-1), 3.29(m. IH), 4 .. \ 1l{d. J K.f1'll lz. 1111. 

4.K5(d,./=19.'J7Hz. 1 HJ, S.J6(d. Ja 17 .1151-lz Ill), 5.40(m, 11-1), 6.38(d,d J 1• 10.10Hz, J 2ml .50Hz, I H). C1.4J(s, I H). 7, 1 S{d • .I= 1 ll.11 Ht:." 

11'1), 7.33(t,J=7.'JOMz. I H), 7.47(d,d .h=7.60MZ,Jf"l .21 Hz. 11-1), 7.62(d,dJ1=7J871iz.Jr=l.l I Hz; I HJ. i\1ASS (ES+): 661.0 (M+Na)". 

IA.SI 0.'>7(d,.f-7.13Hz, 3M), 1.0l(s,3H}, l.12(l,J...;.7,55Hz. 31'1), J.29-1.95(m, 8H), 2.24·2.40(m, liH), J.35(m, IM), 4.l 7(<l .. /=1 C1.K'>I lz. 1 lh. 

4 .. l2(ll,./=H1Jl!li'lz, l H), 4.41 (d. J"'8.l 1Hlz, I H), S.40(m,I H), 6.38(dd,J1=J0.04Hz.Jrl.5111-IO!, I H). C1.4J(:-;, I 1-1). 7.D(d .. J=I0.1411r. 11 IJ. 

7 .. \ l{J .. 1•7.tl'lH~ 1 H), 7.5Jl<ld.J1•7.62Hz.Jrl.15Hz, I H\, 7.58(dd,J1-8.01Hz.Jrl .19Hz. I 1-1). !\tASS CES+l: C177.0 {M+Nu)'. 

1:\.52 U. 1J.4(tl, .1-7. I C1Hl'., 3H), l.12(1,J•7.551-lz, JI-I), 1.19(s,JH}, l.25·1.97(m, SH), Z.17-2.4 l(m, '1HJ, 3.34(m, IM), 4.3')(d,J-'/.,73l-lz. I H ), 

4J(l(li,J=l7.2.2Hz. IM}, 5.J8(m, 11·1), 5.42(d,J=l7.55Mz IH), 6.3S(d,d J 1=10.13Hz,Jl"'l:.l711z. I l·l),C..4J(i;, I 1-f). 7.02{ll,./=K.5.\ll7.. !111. 

7.15(d. J=IO.l 7Hz. I 1-1), 7.47-7.Sl(m, I H). MASS tES+l: 629.1 (M+Na)'. 

IA.S.\ O.t>?(d,./ 7.1.31·17., 3H), 1.07(s.3H). I. JO(t,J-7.54Hz. 3H), J.16-1.95(m, SH). 2.22·2.44(m, t1H). 3 . .\li(m. I 1-1). 4.17Cd . .J-tc1.tJf1Hz. 1111. 

4.2lJfd .. /=16.MNllz. 111). 4.40(d.J=8.72Hz. IH). S.40(m.I H). 6.37(dd,J1=l0.IC1Hz. lJ=l .4C1Hz. I H). C1 . ..J.l1s, I HJ. C1.IJ~(l,./=K.34lb: 2111. 

7.13(d,J=9.9UHl'~ I ~h. 7.44ld,J=7.62Hz, I H). MASS <ES+l: 645.0 tM+Nnf. 

IA.54 0.96{ll,,/-7. IJM1 .. JH), l.13(l,J-7.S51-lz, JH), l.24(s, 3H), l.2.S-l.99(m, 8H). 2.17-2.43(111, M-1). 3.35(111, 11-1). 4.42(d, J K.41 Hz. 111). 

4.1>5(lld. J /=17 .53 Hz.J!=Z. 75Hz I H) . .S.40(m. I H), 5.S7(dd,J1=17.S5Hz,JJ"'2.80Hz. IH). <>.38(d,d.J.-•••lll.10Hz,J~=l .O<tllr.. I HJ. C1A4(s. 

I H), 7. I 5(d, J• 10.151-lz. I H), 7 .22(d,d J 1 ... J0.05Hz, Jr-.S.61 Hz. I H), 7 .43(d,d J1•16.25Hz. J1=8.85Hz. I H), 7 .61J(t,.1=7 .42Hz. 11-1 ). 

MAS.Ii (ES+): {129.l(M+Nar. 
IA.55 0.98(d,J-=7.0SH1 .. JH), l.10-l.14(m,6H). l.2~-l .99(m, SH), 2.23·2.43(m, 6H), J.36(m, IH), 4.2CJ(dd,J1=17.37HZ.JJ-l .'/.5Hz I HJ. 

4.43(dtl. J,= 17.251-lz., J~=2.03Hz 2H), S.40(m,I H). 6.38(d, J=I0.14Hz, I H), 6.43(s, ·1 H). 7.1 J(d. J= 10. i I Hz I H). 'J .2l(dd .. / 1=12.35Ht:. 

Jr7.lJ3Hz. HI). 7.40(d.J=8.21Hz. IH), 7.63lt,J=6.40Hz. 1-H} .. MASS (ES+):645.J (M+Na,.. 

IA.5C1 I .06(tl,./=7.l I Hz. 3H), 1 . .17(s,3H). J .35-1.41(m, I H), 1.54(s, JH); 1.77-2.0J(m,4H), 2.2S·2.49(nl. 4H). J.43-3.49(m, I HI. 4.J4(d, IH. 

J= I C1.58Hz). 4.47(d. J=6.3Zl-lz. I H), 4.50(d, J=l 6.57Hz. I H}, S.32-5.49(m, I H), 6.40{dd,J1=10.19Hz,J!= 1.84Hz. I H). 6.4C1(s. I H). (1.'1)(d, 

J=3.9.5Hz. I H), 7.14(dd, J 1=10.121-lz, J1=1.10Hz, I H). 7.47(d,J=8.60Hz, 2H), 7.52(d,J=4.<K1Hz. I HJ, 7.95(d.J .. 8.<iOH~. 2H). :\·!ASS 

fES+): 731.5 {M+Nar. 
IA.57 0.1)J(d, ./-7.1 IHi, 31-1), 1.07(s,3H), 1.11 {t,J=7.54Hz. JH), l .25-1.82(m, SH). 2.25(s,9H). Z.22-2.J7(m. C1H). 3.J t(m. I H). 4.17{tl. 

J=S.71 Hz. 1l-1).4.55(d,J=17.8iHz. I H), 5.J3(J,J=l7.8.SHz. IH), 5.40(m, I HJ, ll.38(J:d./1=10.14Hz,./:=1.44Hz. I HJ. (1.4Jfs. 11 ll. td.:i1~. 

21-1), 7.1 l(d, ./=9.CJ4Hz. I H). MASS (ES-): 611.J lM-H)". 

IA.58 0.98(d,J-7.07Hz. 31-1), 1.03(s,3H), 1. \2(1,J=7.5JHz. JH), 1.25·1.95(m, SH). 2.25(s, 9H), 2.22-2.41(111. CiH). 3.40(111. I H). 4.05(d. 

J=l 7.72Hz. I H), 4.28(d.J=l7.74Hz. I H), 4.38{d, J=8.06Hz. IH), .S.4l(m, IHJ. 6.38(d,J=I0.17Hz. I HJ. fl.43(s. I HJ. (1.X5c~. 21 IJ. 7.12111. 

J=I0.131-lz IH). MASS(ES·r\:651.I (M+Nat. 
IA.51l 0.44Cs)H). 0.95(d.J=7.02Hz. 31-1), \.OS(t,J'-7.53Hz. 3H). 1.22·1.75(m, 15H). 2.17-2.3Um. CJH) . .\.JS(m. I H). 4.11l{d, ./-6.81 l-lz. IHl. 

5.40(111, I H), (1.J5(dd, J 1::10.J l·Hz.J1=1.4JHz I l-1), 6.4Q(s, IH), 7.05(d,J.a9.tJ8Hz. IH), 7.3C1(t, J=7 .70Hz.. 2H). 7.4(l(t.J=7.20H7.. I HJ. 

7.'J5(d, J=7.43Hz, 2H\. MASS tES+l: 637.I (M+NnJ.. . 

IA.Ml 0.9!1(d,J=.7.10Hz. JH), 1.l 3(1.J .. 7.56Hz, 3H), l.23·2.06(m, 11 H), 2.17-2.49(m, 6H), J.35(m. I H). 4.40(d,J-8.S5Hz. I Ml . .::t.1JJ(tl. 

J=16.21 Hz, I H), 5.39(m, I H). 5.b4(d,J=l6.21Hz, 1 H), 6.3S(d,d J 1=10.18Hz.J1=J.30Hz. IH), 6.4J(s. I Hl. 7. IS(d • .f=I0.22H;1~ I Hi. 

7.18(1, J=4.56Hz, I H), 7.7J(d, J=4.tl6Hz. 1 H), 7.75(d, J=3.66Hz, I H). MASS tES+): 599.2 (M+Naf, 

IA.61 0.99(J,J-7. I I Hz. 3H), 1.11-1.14(m, 6H), 1.25-l.CJ6(m, SH), 2.17-2.41(m, 6H). 3.J9(m. IH), 4.27(d, .J ... J 6.28Hz. I HJ. 4.41(d, 
.. 

J=l.\.26Hz. 1 H). 4.44(d, J=l6.4SHz, I H), 5.42(m, I H), 6.3S(dd,J1=10.16Hz.J,=J.46Hz. I HJ, 6.43(s. Iii), 7.13(d,./=1J.6C1Hz I HJ. 7.17lt. 

J=4.16Hz. 1 HJ. 7.71fd. J=4.90Hz.IH). 7.86(d.J=3.51 Hz. I H). MASS (ES+): 61.S.2 (M+Nar. 

IA.(12 0.96(tl,J=7.l 1Hz. 3H), I.I J(t,J-7 . .S4Hz, 3H), I .23(s, 3H). 1.25-Z.03(m, SH), 2.24·2.42(m, C1H). J.J4(m, I H), 4.40·4.42(m. 11-1). 4.'litJ. 

J=l<1.57Mz, I H). 5.40(m, I H). 5.64(d,J=l6.56Hz. 1 H), 6.37(d,dJa10.15Hz. IH}, b.44(s. I H). 7.14(d. :/=JO. I I Hz. 1 H). 7.3J-7.2Ci(ni. 

111), 7:6t:-7.79lm, 2Hl. MASSlES+l; 629.2 (M+Nal". 

IA.!13 0.99(d,./-7.09Hz, 3H), I.I I (t,J 7.80Hz, 6H), J .25·1.CJJ(m, BH). 2.17-2.44(m, 6H), 3.36(m. I H). 4.1 &-4.J8(m, 3HJ • .::t.40(tl .. /-IC1.ICJHz. 

I HJ. 5.3R(m,I HI. 6.33(d,J=I0.07Hz. I H), 6.39(s. IH). 7.20(d,J=JO.OSHz I HJ. 7.28-7.32(m. I H), 7.71).7.85tm. I HI. ~1ASS (f.l'i+):C1J5.I 

(M+Nar. 
IA.(14 0.95(d • .J ... 7.IJHz. 3H). 1.13(t,J=7.56Hz. JH),1.22(s. 31-1), 1.25·2.0S(m, SH), 2.24-2.49(m. 6H). 3.32-J.J7{m. I Ii). 4.40Ctl . .J-X.C1XMz. 

I HJ. 4.8Ci{d. J=l6.63Hz. I H), 5.32-5.48(m, 1 H). S.58(d. J=l6.63Hz, I H). 6.3S(d.dJ1=10.13Hz,Jt= l.29Hz. I HJ. C1.43is, I HJ. 1!J1tli1l.1t 

J1=3.l 9Hz,Jl=l .29H7., I H). 7.14(d, J=I0.16Hz. I H). 7.271d, J=3.65Hz. I H). 7.63(s. I H). ~·JASS {ES+): 583..2 (M+Ni1)". 

IA.<15 J.OJ(tl.J=7. IOHz. .lH), J.25-i.95(m, 10 H), 2.0,7(~.J=l4.85Hz. IH) 2.28-2.5l(m,4H), J.41-J,44{m, I HJ, 4.44(d,J-8.U1Hi. I HJ. 5.Cl2ttl. 

J=IC1.48Hz, IH), 5.J2-5.49(m, IH),5.73(d,J=l6.48Hz, IH), 5.97(s, IH),6.38(d,J .. I0.19Hz, IH).6.44{s. IH), 7.IJ-7.2\(m, 3H). 

7.9S(U,d J1=8.l 8Hz.J2=5.45Hz. 2Hl. MASS CES·): 641.2CM·Hf. 
IA.(1(1 1.0J(tl,.1=7.12Hz, ~HJ, 1.25-2.07(n1, 11H).2.2S·2.52(m,.4H), 3.41-3.44(m, IH}, 4.44{d,J=8.40Hz, I H). 4.9J(d,d.J,=l 7.S 1 H;1~,/:;3.47Hz. 

I HJ. 5.32-5.49(m, 11-1), 5.67(J,JJ1ml 7.49Hz, Jl=-3.40Hz.., I H), S.96(s, IH). 6.38(d,d J 1=10.16Hz,J!=l.38Hz. I H). Cl.44{s. 111). h.111 · 

6.97(111. I H), 7.01-7.0S(m. I H), 7.15(dJ=I0.12Hz IH). 8.0\(d,d J1=14.98Hz.Ji=8.29Hz. I H), 1\IASS (ES+): C.83.1 (M+Na·l. 

l..\.(17 0.IJ7(d.J=7.10Hz, JH). 1.14(1,J-7.53Hz. 3H), 1.24-2.05(m,SH}. 2.27·2.44(m. 6H). 3.32-3.3Ci(nt. I H). 4.40(d .. /-9.07Mz. l HJ. 5.!Xl{tl. 

J=lfl.85Hz, I H), 5.20-5.CiO(m. I l-l),5.72(d,J::il6.81 Hz. I H), 6.JS(d.d J 1mJ0.11Hz • ./1=1.74Hz. I HJ. Ci.4-1(:<. I Hl. 7.1 :"Id • ./=\CJ.llfllll. I Ml. 

7.31-7 .31J{m, I H). 7.49-J.59(m. JHJ, 7 ,74(d, J=7.S5Hz. I Hl. MASS fES+l: 633.2 (M+Na-). 

IA.C18 0.9CJ(tl,./-7.11 Hz, JH), 1.IJ(d.J=7.32Hz. 6H), 1.2.S·l.99(m, 8H). Z.23-2.45(m, 6H). 3.38(m. I HJ. 4;] lJ(d. J l6.55Hz. I HJ. 4 . .\C1(ll, 

J=IC1.1lOHz. I H), 4.40(d,J=\ 3.09Hz. I H). 5.39(m. I H), 6.38(dd.J1cJO.l5Hz.J!=l.46Hz. 11-1). c1.4)(s. I H ), 7 .! 3(1t • .J=I0.1r1Hz I Ml. 

7.3.\(ll,./=3.5 I Hz. I H), 7.64(s, I H). l\'IASS (ES+): 599.1 (M+Na)'. 
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Comp. 1H-Nl\IR (8 ppm}, MASS (El I ES+,mh:) 
No 

IA.61> 0.IJIJ(<l,J•7.071·1z, 31~). l.13(t,J•7.22l-l7., 611). l.2S-l.93(m, SH), 2.00-2.48(m, 6H), 3.J5-3.42(m, 111). 4.27-4.52{m, JllJ. S.2S·S.52(m. 

Ill), C1,J4-<1.40(1n, IH),6.43(s, IH\ 7.IJ(d,.f-d>.9C1Hz IH), 7.JJfi,J=6.94Hz, JH), 7.47-7.76(m.4ll). MASS(F.S+): '141J.J (M+N~)'. 
IA,70 0.1JS(d,J=7.IKHz, 3H), l.09·1.16(m, C1H). 1.25-1.JO(m. 2H). 1.34(s.IJH), 1.42-1.'lS(m. 6H). 2.17-2.4J(m. r1H). 3.JJ.J.'l4(m, l HJ. 4.2!1· 

' 4.41J(m, 2H), 4.53(d. J=l(1.72H1~ I ti). 5.20-5.&0(nl.. I H). 6.37(dd,J1=10.12Hz.Jp-l.73Hz. I H), C1.4J(s, 1 H), 7.J.l(d, J=lfl.JllJlz I H). 

7.SOfrJ, J .. 8.!'i2Hz, 2H\ 7.951d, F8.S2Hz. 2Hl, MASS (ES+l: 665.2 tM+Nn\•, 

IA.71 0.1K1(d, J=7.l I Hz, 311), l.14(1,J=7.521i1., JH},l.24-l .3Ct{m, SH), 1.SS-2.01(m, C1H). 2.20-2.4Ci{m, (111), 3.J2.J.3'J(m. I 1-1). 4.02fs, JI IJ. 

4.40(d,./"'9.JJMz, I Ii), 5.02(d, Jml6.95Hz. I H), S.20-~.CiO(m, I H), 5.74(d,J•l6.'>4Hz, IH), <i.J7(d.d J 1•10.l 3H7 .. J:=l.7.lHz. 11-1}. 

Cl.44(s, I H), C1. 1'7(d,dJ1=6.H6Hz, J~l.'J7Hz, IH}, 7.13-7.2Rlm, 3H), 7.56(s, Iii). MASS tf.$if'): C1b.l.2 (M+N:i.)._ 

IA.72 O.IJC1(tl, ./•7. I I Hz, 3H), I .I 4(1, J-7 .52Hz. 3H), 1.24· I .30{m, 6H), 1.34(s,8H).l .42-1.92(m, M-1), 2.1 J -254(m, 6H), J.JO-J.41 (111. 1 HJ. 

4.41(d,J=9.J71-lz, I H), 5.00(d,J .. 16.SSHz, I H), 5.2C..5.53(m, I H), 5.74(d,J=l6.56Hz, I H), 6.38(d,d .11=10.12Hz,.l:=IJ17Hz. llll. 

C1.44(s, 11-1), 7.IS(d, J=J0.03Hz, IH), 7.SO(d,J=8.48Hz.2H). 7.8s°td,J-8.47Hz. 2H). MASS (ES+): 641J.2 (M+Na)".,. · 

IA.7.l I .IXl(dJ 7.18Hz. 3H), 1.05-1.SO(m. SH), l.S3(s, JH). l.69-2.42(m., 9H), 3.38{m, I H),4.32(d,J=l6.14Hz, I HJ. 4.4()(s.1 HJ. 

4.SO(d..1=16.IOHz. 1 H), 5.30{m.IH), C1.J8(dd. J1•1.67Hz.Jl"'l0.12Ht. IH), 6.43(s,I H), 7.12(d, J=JO,OSHz, I HJ. 7;76(d,J"'K.21l·l7.,2HJ. 

8.12(d.J=8.081-lz. 2H). MASS (F.S+): 679. lfM+Nar. 

IA.74 0.1l(i(d,./=7.10Hz, )H), l.IJ{t,./=7.54Hz. 3H),l.25·l .99(m, SH), 2.l l-2.4J(m, C1H), J.30-3.SO(m, I H), J.88(s,3H). 4.40(d,./=9.2RHz. 11-1). 

4.85(d,d J1=17.50Hz,J.r3.72Hz, I H), 5.20-5.60(ni. IH). 5.60(d,d J 1=17.50Hz, Jz=3.65Hz. IH), 6.J7(d,d J 1=10.l I Hz,J~=l .74Hz. I HJ. 

6.44(s, I HI. 6.C15(d,d J1-IJ.131-b,Jl=2.25Hz. I H), 6.79(d,d J1e8,90Hz,J1=2.3SHz. IH), 7.IS(d,J J, ... I0.14Hz,Ji==l.04Hz. 11-lJ, 7.91(1. 

Jz8.S.4Hz. IH). MASS (ES+): 641,2(M+Nar. 

1/\.7.'i O,t)\l(d, J=7. I 7Hz, JH), l.09-1.16(m, 6H), I .25-l.97(m, SH), 2.05-2.44(m., 6H}, 3.JO.J.50(m. I H). J.R7(s,3H). 4.25-4.54(111. JMJ, 5.20-

S.<10(m, IH), (1.38(dd,J,=I0.09Hz.JJ=l.73Hz. I H). 6.43(s. IH),6.65(dd,J1"'13.18Hz.J1"'2.35Hz. I H). 6.77(dd. ) 1.,8.40Mz •. /~=2.JXll/.. 

I HJ. 7.14(d.J=IJ.05Hz, \H\, 7.89(t.J=8.67Hz. IH). l\IASS (ES+\: 657.ltM+Nar. 

ll\.1(1 0.1J(J(d • ./-7.15Hz, JH), I. I 5(t, J=7 .60Hz. JH), J ,25-1.9.f(m, 8H), 2.04-2.43(m, 6H), J.33-3.4 l(m. I H). J.IJS(s,31-1). 4.41 (d, ./ .. K.471 lz. 1 l·l l. 

4.97(d, J=17.66Hz, I H), 5.20-5.00(m, IH), 5.65(d,F17. 71Hz, IH), 6.34-6.44(m.2H). 6.98-7.0S(m. 2H). 7.15(J, J=I0.01 M1w I HJ. 7.S:?Ct. 

J=6.82Hz. IHl, 7.89fdd,J1•7.79Hz.Ji-1.66Hz; IH). ~IASS-IES+.\:'623.2(M+Nor. . .. : . . . 

IA.77 0.9<1(d, J .. 7.1 lHt, 3H), I. IJ(t,J-7.SSHz, 3H),l .24-2A3(m, 17H), 3.3 J-3.40(m, I H), ];87(s.3H), J.')2(s,3H). 4.41(d,J=').X7U:;:, 11-1), 

4.88(<l, J==17.b4Hz, I H), 5.2_0-5.68(m, 2H), 6.34-6.59(m, 4H}. 7.17(d,d J 1=10.! 1Hz,J1..0.'17Hz. I H). 7.'l2(d •. J=8.80Hz, J H). MASS 

(£S+): 635.2(MtNa)•. 
IA.71! Q,l)8(d, J=7.!6Hz, JH), l.09-1.16(m, 6H), I .25·1.88{m. SH), 2.05-2.41(m. 6H). 3.36-3.45(m. IH), 3.8C1(s,3H). 3.93(s,3H), 4.30;4.61(.11! .• 

JH), S.20-5.60(n1, I H), 6.34-6.57(m. 4H). 7.l.5(dd.J1==10.05Hz.Jt"'l.00Hz, IH), 7.8.5(d,J=8.73i--lz. I H). MASS IES+): 6<W.l(M+N11f. 

IA.71) 0.97{d,J:7.H1Hz. 3H), 1.09-l .25{m, 6H). I .29-1.96(m. 8H), 2.03-2.4 l{m. 6H). 3.36-3.4J(m, I H), 3.95(s,JH), 4.3 J-4.60(m, JH). 5.20· 

5Jl(m. I H). C1.35-6.45(m., 2H), 6.97-7.0.S(m, 2H), 7.14Cd, J=9.89Hz. IH), 7.46-?.SS(m. I H), 7.77(dd, J1"'7.7JHz.Jrl .$&1-lz. I HJ. MASS 

CES+): 639.1 rM+Na\ ... 
IA,80 0.95(d. J-7.16Hz. 3H), 1.08-1.IS(m, 6H), l.22-1.93(m. SH), 2.19-2.41(m,6H), 3.28-3.37(m. 1H).4.39(d.J-8.09Hz. I H), 4.73(d, 

J• \1. I 8Hz. 1 M), S.22-5.53(m. 2H), 6.38(d,d J 17\Q.09Hz. JFI. 78Hz, 1 H), 6.43{s, l H), 7. I 4(d.c.I J 1:10.07Hz. ·h= I. H1Mz. I H ).7.£13-

7.88{m. 4H). MASS (ES+): 661.l(M+Nar. . . 

IA.Ill 0.9C){d,:/=7.l 5Hz, 3H), 1:09-l.\7(m, 6H), l.25-2.02(m. 8H),2.17-2.44(m. 6H). J.34-3.4l(m. I Hl. 4.1 J(d. J-17.431-lz. 1·1-t). 4.30!tl. 

J=17.42Hz. I H), 4.41(d.fa:9.75Hz, l H).5.20-5.60(m."·J H),6.38(dd, J 1=10.l 1Hz.JJ=l.74Hz. I HJ. <i.4.l(s.I H). 7.1.l(dd .. /1 ~10. lJHz. · 

J,=J.07Mz, I H). 7.60-7:88(m. 4H'. MASS CES+): 677.l(M+Na) ... 

IA.&2 l.03(d,J=7.07Hz. 31-1), I .25-l.79(m. 7H); l.79-2.55(m, SH), 3.41-3.4.S(m, IH), 4.45(d,J=8.28Mz, I H). 4.98(d,J=l6.581-1z. I HJ, 5.34-

5.50(m, IH).S.79(d,J=l6.48Hz. IH), 6.40(d,dJ1=JO.J6Hz,J1=1.38Hz, IH),6.46(s, IH),6.Sl(s, IH), 7.14-7.19(m.4H). 7.60(s, \HJ. 

7.93(d,dJ,=&.55Hz, Ji=5.35Hz,2H\. M.AsS iES-fh 649.ltM+Na\ ... 

IA.83 . l.07(d, J==6.86Hz, JH), 1.l 7(s,3H), 1.38·1.92(m, 6H). 1.95-2.54(m, 6H), 3.47(m, IH), 4.Jl(d, ./==16.CiOHz. I H), 4.4S-4.67{m. 21-lJ. 5.32-

S.49(m. !HJ, 6.39-6 . .Sl(m, 3H), 7.14-i.19(m, 4H), 7.59(s, \H\, 8.0Stdd,J1c8.14Hz,Jl=5.41Hz 2H). MASS (ES+): 665:J(M+Nar. 

IA.84 l.03(d.J=7.08Hz, 3H), l.25-l.66{m, 11-n. l.7G-2.S6(m. SH), 3.41-3.4S(m, IH), 4.45{d.J-8.26Hz. l.H). 4.90(d,d J1-l 7.59Hz. Ji-J.07Hz. 

I H), 5.34-5.51 (in, I H), S.6'5(d,d 11=17 .61 Hz, J 2=3. I 7Hz:, I H), 6.41{d,d J1=l 0.05Hz. JJ=l .50Hz. I H). 6.46(s, I H), 6.5 l(d.d J 1::J.20Mz. 

J,=l.52Hz. l H), 6.90-7.04'm. 2H), 7.IJ-7.19(m. 2HJ. 7.59(s,IHJ, 7.99'd.dJ,=15.08Hz,J?=S.28Hz, I H\. MASS fES+\: 683. llM+Naf. 

IA.85 l.06(d.J==7.02Hz. 3H), I .I 9(s, 3H). 'i.36-l.6{l(m, 6H). 1.71-2.5S(m, 6H),J.44-J.48(m, !HJ. 4.31{d, J-17.671-lz., I HJ. 4AC1-4.SU(111, 2Hl. 

5.JJ-5.66(m. I HJ. 6.41(dd,J1=10.18Hz,Jr0.81 Hz. 1 H).6.45(s, I H),6.50{d,J=l .54Hz. I H). 6.R9-7.0l(m. 2H), 7.12· 7.17(111. 2Hl. 7.59\:>. 

I H). 7.95(dd.J,=15.16Hi. J:r8.35Hz. I H). MASS 1ES+l: 683. llM+Na\~. . . 

IA.8C1 0.96(d.J=7.\4Hz. JH), 1. I l(s,3H), 1. \2(t,J,,.,7.53Hz. JH), 1.24·1.34(m, IH), 1.54(s.3H). 1.59-l.C>4(m,I HI. l.75-J.IJ8tm.4HJ. 2.13·2,Cil(m. 

7HJ, 3.J7(m, I H),4.36(d,J-J l.18,IH),.4.42(d,!=8.7:1 H),4.49{d,J:l6.46,I H), 6.34(s, I H). <i.34(d.<l 11=10.l 211z,./~"'.'l.7 1JHz. I H). 7.11-

7.23(m, JH), 8.0l(m,,2H). !\1ASS (ES+): 609.l(M+Na)'. 

IA.87 0.94(<l,J•7.09Hz, 3H), 1.12(t,J=7.54Hz. JH), !.24(s.3H). l.27-l.3l(m, IH), J..57(s.JHJ. 1.59-J.62(m.l H). I .81-l.8"1fm.:21-I). l.IJ7·2.0J!Lll. 

2H), 2.15-2.13(111, I H), 2.J4-2.46(m, 6H), 2.60-2.66(m. I H), 3.J0-3)6(m, I H), 4.41(d,J=8.85Hz. l H), 4.98[d,J=IU51 Hz. IH). 5.(ilJ(tl. 

J::\6.54Hz. I H), 6.13(s,I H), 6.34(d,dJ1=9.98Hz, Jrl.40Hz. I H), 7.17(l,J=8.50Hz, 2H), 7.23(d.J=J0.14Hz, I H), 7'.95(dd, J1-8.58Hz. 

JJ=5.36Hz. 2tt1. MASS-tES+J: 593.2 CM+Nar. , 

IA.88 0.98(d,J""6.7Hz. JH); 1.09(m, 6H); 1.31-1.JS(m, 2H); 1.54(s. JH); 1.71-l.84(m, IH): 1.87- 2.00{ni, 2H): 2.20-2.33fm, OH).: 2.88fs.I HJ: 

3.36(m. I H); 4.39(d, I H,J=31.8Hz); 4.47(d, I H,J==31.7Hz); 5.31-5.48(m, IH): 6.J6(d, I H. J==\0.1 Hz}; Cl.41 (s, 1 H): 7.21(d. IH. 1=10.0J: 

8.IO(s, I HI; 8.44(s, 2Hl. MASS IES+': 745.l(M+Naf · 

IA.89 0.99(d, J--6.91 Hz, 3H); 1. IO(m. SH); J.32(m. lH); 1.54(s, 3H); l.80(m, 2H); 2.20-2.48(m, 7HJ; J.2\{m. I H); J.38{m.I HJ: 4.J6-4.47tm. 

3H); 5.32·5.48(m, I H); 6.36(d, I H, JclO.OHz); 6.4l(s. IH); 7.22(d, IH. J=IO.OHz); 7.65(1. I H. J=7:7I-lz ); 7.85(d. IH.J=7hHzJ. 

8.19(d,I H,J;:;7.8Hz). 8.24(s. I H). MASS fES+\: 677.l(M+Nar . 

IA.9n 0.<JO(d;J=6.4Hz, 6H), 0.99(<l. JH. J=6.7Hz ), l.12(s, lH). l.30-l.J4(m, IH). l.52(s.3H), l.72-1.89(m,3H). l.91·2.19tm. 4HJ, 2.2;i· 

2.47(m,7H). 2.53(m. 3H). 3.40(m. I H), 4.36(d,I HJ=17.0Hz), 4.Sl(d, I H,J>:>J6.5Hz),5.30-:5 . .50{m. I H). C1.37(d. I H.J ... 10.0Hi:. CiA3(s.l Ml. 

7.17(d. 11-1. J=\O.OHz). 7.2S(d. 2H. J=7.8Hz), 7.91(d, 2H. J=7.8Hz). MASS rES+): 665.l(M+N:if . ' 

-\ \ 
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Comp. 'H-NMR (6 ppn1), MASS (F.11ES+,111/:) 

No 
1A.IJI l.t l(t • ./-7.:'i7Hz,)M), \.18(s,3M), l.2J-l.25(m, IH). l.4J{tl,J,,.7.J4Hz.JH), 1SK(11.JH), l.<11-l .C~(lll.1111. 1.'Jl-2JH1m.411J.2. l.l-2.221m. 

21 J), 2.Z'J-2.:'i:'i{m, 711), 2.C11-2.!1(1(m, I H), 4.43(d,J=8.J&Hz, I H), 4.88(d.J=l6.4'Jllz. 111). 5.riK(tLJ= 1< .. 41 Ir.. 111), C1.141s.I fl). f1,JS1d,d 

J1 .. I0.121h:, .li=l .44117 .. I H), 7. I 7(t,J=8.S2Mz, lH). 7.25(ll,J=IJ.93Hz. I H). 7.<)2tdd, .t1=KJ1711z •• h=5.J I lb., 21 J). l\1ASS (F.S+): 

51JJ.2(M+N:iJ' · . . 

IA.IJ2 11.'JtJ(d, JH, J-6.1l5~b.J; I J1Ct-l. J4(m, (11·1); l.2Cl(I, 3H.J=7.S2); l.J0-1.34(m, I H); 1.52(li, 31-1), l.72-1.9(1(m. 4H). 2.U-2.2KCm.21I1. :!.J~. 

2.44(111, 41-1). 2.72(q, 21i. J1=15.Cl5H7 .. J1=7.51 Hz), 3.J'J .. J.42(m, 1H).4.JJ-4.41(m. 2H). 4,$2(111, tl .. /=IC1.C1UMz). 5.25-5.!ill(m. 111). 

(1.J7( I H. d,J .. J0.09Hz). 6.4J(s. 11-1), 7.13(d, IH, J=l0.07Hz), 7.Jl(d, 2H,J=7.IJ2Hz), 7.lJ)(d, 21-1 •• /=H.OOllz:). J\1ASS.(F.S+J: 

Ci37.l(M+N:iJ' . . . . . , 

IA.1J.l 0.1J1J(d,J=7.0Hz:, 3H); 1.11-J .!'iO(m, SH), l.26·1.48(m, 7H); 1.S2(s, 3H); l.67(s, JH); 1.70-1.RCl(m.211). 1.87- 2.00(m. C1H); 2.20·2.45(m. 

3H); 2.57(m, IM); 3.38·3.42(m, I U); 4.32(d, IH, J=IC1,7Jlz); 4AO(d, IH, J=8.0JHz): 4.S4(d. IH,.f.:lb.71-lz); 5.30·5.47(m. 11 IJ; Ci •• l~(<ld, 

I I l,./1•IO.Oll-lz,J1•J.f)l>Mz ); C1.4J(s, I H); 7.IJ(d, 11-1, J=S.05Hz): 7.32{d, ZH. Js8.] Jliz); 7.lJ4(d, 211. J=H. \2Hz). l\·IASS (F.s+): 

C191.2(M+Na)' . 

IA.94 0.91l(i;,.lll), 1.14(1, J-7.53Hz. JM). l .22-1.29(m. I H), J .36(d, J-7.JlHz. JH), 1.56(s,3H). I .<1J·2.l l(m.'11-I), 2.25-2.<iS{m. 7H). -.1.01i1l,d. 

.Ji=-17.f1Slb:.'J!=J. I I Hz. 11·1). 4.47(d,d, J, =17.621-lz,Ji=J.l IHz, I H), 4.49(d.J=7.05Uz.1 l·I), C1.IJ(i>. I 1-1). 6.34{d.dJ1=lfl.l I llz. 

J!=l.lll Hz. \HJ. 6.86-7.04tm, 21·1l, 7.22hl,J=I0.18H1., 11-IJ. 7.87·7.98(m,1 HJ. MASS (l~S+): C127.l{M+Na)' 

IA.1)5 0.IJ'l{d, J-7.08Hz. 6HJ. I.\ \-l.15(m,5H). 1.27(d; 6H. J•6.8Hz), \.52(s,3H). l.67(s, JH). J ,72-JJCIJ(m.Jl·I). J ,IJ1l(d. 11-J.J=l4A71-1zJ. 

2.37(q, 2H), 2.9(1-2.99(111, 1 H). 3.J9-3.42(m~ lH), 4.32(d;IHJ=l6.63Hz), 4.40(tJ, JH,J=8.C~Hz) • .i.5-.lhl, I H • .f=IC1.7Hz). 5 .. lO-:'i.47fm. 

I H). Ci.37(d. I H, J=I0.01-lz). 6.43(s.HI). 7. \4(d. I H,J=JO.Ol-lz). 7.34(d. 21-1. J=8.17Hz). 7,(}4(<l;'i:1:cJ=R.l l-b:). MASS (F.S+): 

651.l(M+Nu» 

IA.1X1 0.8J-0.1J5(m. IH). 0.99(d, JH,.fc..7.01-lz), l'.1 l(d. 31-1. J-4.13Hz). l.26-l .34(m, 2H), l.65-l.C19{m, 2Hl. 1.72·2.08(m. I l HJ. 2.14·2.J2(m, 

21-1). 2.JC1(q. 21-1, Jt lS.04, J 1.7.S8), J:J9·3.42(m. 11-1), 4.32(d, 1H,J=J6.43Hz),4.40(1 H. d, J=8.2CiHzl. 4.49(d, 11-1. J=\C1.4Hz). S.Jfl. 

S.46 (rn. 1 H). C1.37(d. I H. J=9,92Hz). 6.43(5, I H), 6.90(d, 2H,J>=8.71 Hz), 7.13(d. IH,J:::JlJ.041-lz). 7.'l5(d. 2H.J=8.71 Hz.I. :\1ASS(ES+): 

(193.1 (M+N:i)" 

IA.97 o:94(d, J=7.1 l Hz. ]HJ. l.04{s.3H), I.I l(l,J•7.SSHz, 3H), l.21-l.44(m, IH), l'.S4(s.3H). 1.75-J.04(m.4H). 2.12·2.41(m.71-1), .ll fs, JMJ. 

J.29-3.JJ(m, 1 H), 4.34(d, J•l6.23. I H). 4.44(d, J=l 6.35, I H). 6.12(s, I H), 6.J4(d,d J 1=10.12Hz,J!= 1.77Mz. l Ml. 7 .19( d. J .. \O. l.5117~ 

I Hl. 8.06(d, J=859Hz. 2H), 8.18(d, J=8.62Hz, 2H). MASS IES+h 669.J(M+N:i)' 

1A..1Jfi 0.97(d, J ... 7.141-!z, lH), J:l l(l,.fa=7.54Hz, lH), l.J3(s.3H), l.21-l.45(m, IH), 1.55(5,JH), 1.60-2.07(m,5H). 2.l 7·2.68(m. 7H), J.Jl-

J.41(m. I H), 4.22(dd, J, .. t7.96Hz,Jl:::J.50Hz, lH), 4.40-4.42(d, IH),.4.43(dd, J1-17:47Hz. J 2•2.IJ8Hz. I H), Ci.IJ(s. I HJ. C1.J5(d,ll 

J1=I0.13Hz.Jl:::\.83Hz,'1H),6,86 ... 7.03{m. 2H}. 7.21(d,J•10.\6Hz, lH\, 7.89-8.0ICm,1 Hl.MASS (ES+): 627. l(M+N:if 

IA.lllJ 0.94(s,Jl·I), l.12(t,J=-7 .54Hz. 3H). I .20-l.2'l(rii, I H). l.37(d,J=7.28Hz, JH), l .SS(s,3H), I .60-l .95(m.6H). 2.25·2.46(m.71·1). 3. lts. Jl-IJ. 

4.00{ll.J=-16.59Hz, 1 l-l).4.42(d, J=9.05Hz. I H). 4.5J(d,J=16.61Hz, IH), 6.12(s, I H), 6.35(d.dJ1 .. 10.l 2Hz .. J1=-l .75H7.. I l-ll. 7.19(d, 

J=I0.15Hz.I H). 8.07(d. J=6.69Hz. 2HJ. 8.\J(d, J=8.73Hz, 2H).MASS (ES+): 669.0(M+ Na)' 

IA.IOU 0.1J8(d. ,f=7.10Hz. 3H). l.1 l(s,3H). l. l l(f,J0<7.46Hz. 31-1), 1.27-1.JJ(m, I H). l.54(s, JI-I), 1.57-l.C15(nt; 4H). 2. J 4-2.41(m. 7\·l). :!.f1\. 

2.C,3(m, 1 H), J.35·J.37(m, IH), 4.30(d, I H,J=l6.48Hz). 4.40(d, IH, J=8.83Hz). 4.47(d. I H. J=l<1.47Hz). 6. lJ(s,I H). 6.)4(d.d 

J,=I0.13Hz.J1-l.4SHz.I H). 7.20(d, J=lO. ISHz.1 HJ. 7.47(d, J=8.5Hz,2H), 7.9.S(dJ=S.51-17~ ZH). MAS..o;; (ES+): C125. J(M+Na)' 

IA.IOI 0.97(s,3H). l.\4(t,J-7.50Hz. lH}, J.18·1.27(m, I H). l.38(d,J=-7.26Hz. JH), 1.56(5, JH). 1.Ci0-l.64(m. I l-ll. 1.89-2.2Q{m. M·IJ. 2.J.5. 

2.47(1i1, 5H). 2.S9-2.64(m, I H}, J.97(d,J=\6.8Hz. l H), 4.4~ (d,J=8.17Hz, I H), 4.SS(d, J ... 16.82Hz. IH). ~. J 3(i:, IH), 6.J.:ild. 

J:::lO.ISHz.IH)., 7.22(d.J=l0.IJHz. IH). 7.47(d, J=8.J7Hz.2Hl. 7.92(d,J .. 8.38Hz,2H). MASS (ES+): 625. l(M+N:i)" 

IA.102 1.05-1. IS(m, 6H), I .22-l .52(m, 9H). 1.76-2.47(m, SH), 3.J4-3.4l(m, \H), 4.07-4.16{m,2H). 4.16-4.5C1(m. JH). S.23-S.48(m, I HJ. Ci .. 1C1(d. 

J=i l.36Hz. I H). 6.42(5. 1 H). 7.1 l(d,J=9.95Hz, I Hl, 7.76ld,J=8.l 1.Hz. 2H). 8.l l(d,J ... 8.\ 2Hz. 2H). ~1ASS (ES+): 693.5(M+N:if 

IA.103 0.87{m. 4H). 0.96(d. J=6.88Hz. 3H), l.24(s.JH), 1.29-l.35(m, I H), 1.SS(s,JH), J.6\-l.6C1(m.I 1-1). 1.81-2.0IJ(m. 2H). 2.28-2.50[n\ C1M1. 

.l.31 ·3.36(m. 11-1). 4.42(d,J=8.86Hz, I H), 4,97(d,J=16.53Hz, lH), 5.32-S.48(m, IH), 5.69(d,J=ICi.5JHz. I H). Cl.38(d,d J 1=10.171-1z. 

h=l .46Hz. 11-1). 6.44(s, IH). 7.16{d,J=8.SOHz, 2H), 7.23(t,J=8.64Hz. JH), 7.94(dd. J1..,.8.CIOHz. J~..,.5.35Hz. 21-1~ MASS (f~'i+1: C12.\.IJ 

(M+N:ir • -· -- . 

lA..104 O.R(1.0.IJ6{m.4H), 0.98(d,J=7.3SHz, JH), 1.l 2(s, JH). 1.31·1.36(m. 1 H). t.53(5.3H). \.60- l.65(rh.l I-I), 1.70-2.0J(m. 5HI. 2.21-2.29tm. 

2HJ. 2.3'l-2.45(m, 2H). 3.35-3.3'.l(m, I H). 4.26{d,J=l!7.62Hz, IH), 4.42{d,J-8.24Hz, I HJ, 4.43(d,J==l 7.J0Hz. 1 HJ. 5.Jl-5A7tm. 11-11. 

6.38(d,d.J1=lO. I l Hz.Jl=!.09Hz, I H), 6.43(s. 1H).6.81)-6.94(m, lH), 6.96-7.0l{n1, 1 H). 7.14(J, J= 10.14Hr.. I HJ. 7.1J:'i(d1I. ./1=15.DI lz. 

Ji=8.J8Hz. I H). l\1ASS (ES+): 657.5<M+N:i)· 

IA.10;" l.07(d, J=7.14Hz. 31-1). 1.10(5, 3H), 1.27(t,J=7.60Hz, JH),l.J2-1.1)7(m, SH). 2.23-2.44(m. 4H)~J.J6·3.42(m. 11·1). 4.09-4.14(m. 21-11. 

4.J(J!d.J=l6.57Hz. I HJ: 4.40(d, J•8.43Hz, I H),4.51(d,J=l6.S8Hz, IH), 5.20.5.60(m. I H). 6.Jli(dt.I J 1=\0. l 5Hz.J~=i .20llz. \HJ. Ci.4215. 

I H,, 7.12(d,fa10.14Hz. I H), 7.47(d.fa8.S2Hz. 2H). 7.95(d,J .. 8.54Hz. 2H). MASS IES+): Ci:59.4tM+ Nnf 

IA.IOC! 0.87-0.97(m.4H), 0.99(d.J~7.\2Hz. JH), I .OO(s. JH). 1.Jl-1.36(m, I H}, 1.53(5,JH), \.62-·1.C1li(f11,l HJ, 1.77-2.01(111, JH). 2.25-2.42.(m. 

4M). J.36-3.JIJ(m, I H). 4.28(d,J=l6.S4Hz, t H). 4.42(d,J=l4.05Hz, I H), 4.46(d, J=i6. 731-!z, IH). 5 . .10-5.48(111, I H). 6.J8(J.d,J1=9.c1Jl-lz. 

Ji=J.85J:iz, ·I H), 6.4J(s. 1 H), 7.14(t.l,J=I0.10Hz. I H), 7.46(d, J=8.5JHz. 2H), 7.1)4(d, J=8.53Hz, ZH). ~1ASS (ES+): 655.2 (M+Naf .· 

IA.107 O.<J8(s,3H), 1.14(1, J-7.56Hz. JH), l.20-1.27{m. lH), l.38(d,J-7.23Hz, 3H), 1.56(s, JH), \.60·1.65lm. I HJ, J ,lJ_l-1.9S(m.JH). 2.IJ4. 

2.JO(m, 2H),2.36·2.66(m, 7H). 3.88(5, 3H), 3.97(d, I H,J=l6.74Hz),4.44(d, 1 H,J=S.41 Hz),4.58(d, l H •. J=IC1.74Hz). 6.13U. 11-11. 6.35(d, 

J=I0.07Hz. I Hl. 6,95{d, J=S.74Hz. 2H). 7.24(d, J-10.JJHz.IH), 7.97(d, J=8.74Hz, 2H). MASS (ES+): 621.3 {M+N3)". 

IA.108 O.<J8(d .. J:::7.l 5Hz. JH). 1.1 l(s,JH). 1.11(1, J=7.56Hz, 3H). 1.27-1.J)(m, lH), LS4(5, JH). 1.S7-\.<J4tm. SH}. 2.13-2. l 7(m. 11-IJ. 2.32-

2.41(111, SH). 2.'12·2.63(m, IH), 3.33-3.JS(m, I H), 4.JJ(d,1 H, J=l6.52Hz). 4.4\(d,J H, J=IJ.OlJHz). il.49(d. 1 H.J=I0.491-lzJ. Ci.IJt~.l HJ. 

6.34(d,d J.==10. IZHz. J~=l.81Hz,IH), 7.21(d,J=I0.12Hz.IH). 7.76(d. 1=8.251-lz. 2H), 8.l 2(d, J=f..141-lz.ZH). MASS {ES;J: 651J.3 

lM+Nil)' . 
IA.109 . 0.5J(s,3H), 0.9J(d,J=6.88Hz.3H). l.07(t,J=7.52Hz, 3H), I .12-l.90(m, 14H), 2.07-2.42(m, 6H). 3.14·J.17(m. 11·1), J.84(~.311). 4.Z)tfd. 

J ... 7 .12Hz. I 1-1). 5.2:i-5.42(1n, 1 H), 6.J4(dd. J 1=10. I 4Hz. J:=l. l<JHz I H). 6.40(s, I H). 6.87(d, J•R.84Hz. 2H), 7 .03(d, J= Ul.07 Mz. I HJ. 

8.02(d. J=S.801-!z, ZH). /\1ASS (ES+): 667.J (M+N:i)". 

\ 
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<:011111. 111-NMR(i ppm). MASS (F.I / ESi+, 111/::) 

No • 
·rA.1111 l.07(d,J=-7.2t1Hz. 31-1), 1.1 l(s, 311), 1.27(1, J•7.12Hz. 31-l),J.33-l.39(m, I H), 1.S2(s, JH), 1.74-1.'>Btm. C1l·I), 2.33-2.45(111. 4111. ,1.Jfl. 

3.42(m, I Ill. 4.08-4.14(111, 2H), 4.Jl(d, J=ll1.SSHz, I H), 4.41(d, J=8.80Hz, 111). 4.52(d,.l=H1.55Hz. IM). 5.21J-5.4C1{m. 111), c1J1(dtl 

,/1=111.15H7 ... IFI .75H7., IH). Ct.42(s. I U), 7.13(dd J 1=10.ISH:r:,Ji••l.05Hz. 111). 7.17-7.1 1l(m. 2M). K.UJ-K.07(111. 21 ll. MASS (t:S+): h·t\:1 

(M+Nu)'. 
1/\.111 Cl.'J7(s.311). l.IJ(t,J 7.SSHz. 3H). l.15-1.29(m, I H). l.J8(d,J""7.33Hz. 31-1), 1.S6(s, 3H), l.58-l .Clf1{111, 11-1), 1.HK-2.14(111 .• 'ill}, !.17-

2.J(J(m, I H), 2.JS-2.(14(m,51i). 4.0l(d,J=l6.84Hz. 11-1). 4.4S(d,J•8.23Hz, IH), 4.57(d,J ... 16.84111 .. 111), C1.13(s, 1 llJ. Ci.J:'i(d.d 

.l,=10.12H7.,J.,::J .771-1z, 1 l·ll, 7.22td. J=IO.IJHz 11-1}, 7.77td, J=8.l4Hz, 21-1), 8.00ld, J•8.14Hz, 21·1). MASS IF.S+): 65'>.2 {M+N;if. 

1/\.112 0.97(d,J=7.05Hz, 3H), l '.IO(s,3H), I .I Z·l.48(m, 7H), l.SJ(s,JH). 1.71·2.0l{m, SH}, 2.20-2.4J(nt, 51-1), 3.JC1-3.39(m, 11·1), 4.30(d, 

J= IC1.SlJHz, 111), 4.43(d, J .. 8.27Hz, I H), 4.S I (d, J=l 6.56Hz. I H), 5:31-5.47(m, I H), 6.38(d,d J 1=10.l 2Hz. Jt= I .J31b:. I 1 I I. C1.4ilts. 1111. 

7.lfi(d. J•10.07Hz.1 B), 7.76(d, J=S.ISHz, 1 H), 8.1 l(d, J .. 8.08Hzl. MASS tES+l: 731.2 (M+Na)'. • 

1/\.11.l 0.97(d,.J-7.0C1Hz. 31-1), 1. IO(s.JH). I .15-l.45(m,6H). l.5J(s,JH), l.58-J.6b{m,l H). 1.72-Z.O(m. ~H). 2.20·2.44(m. SH). 3.Jti.J.40(m, 1111, 

4.28(d, J=I C1.54Hz, I H), 4.43(d, J=S.81 Hz, l.M), 4.48(d, J=l 6.56Hz. I H), 5.3 I-5.47(m,lH), U.JK(li.ll J1"'I U. I 5Hz. Ji= 1.4M-lz, 1111. 

6.44(s.I Hl, 7.14(d.J=I0.06Hz,I H). 7.4Ci(d,J•8.53Hz, 2Hl. 7.94{d, J-8.54Hz. 2H}. MASS (ES+): 61)7.2(M+Na)' .. 

1/\.114 CJ.'Jf1(d •. /-7.05Hz,3H). l.12(s.3H). l.17-l .48(m.6H), l.53(sJH), t.58·1.65(m,I H), l.7\-2.06(m, SH), 2.20-2.43(n1, 5H}, .1 .. 1C1-.lJ1J(m, 111), 

4.27(d,Jor:.17.Sl Hz. IH), 4.24-4.45(ni, 2H}, 5.3 l·S.47(m, I H),6.38(dd,J1 ... I0.12Hz,J1• 1.4.lHz: I H), 6.44(s.l I-I), C1J!9-7.fll(m. 21\). 

7.14(d,J=IO.l I Hz. IH), 7.94<dd, J1=15.1Hz.J1=8.41Hz. I Hl. MASS (ES+l: 699.2 (M+Naf. , 

1/\.115 0.94[d,J=7.07Hz, 3H), l .24(s,JH). l.28-l .46(m, SH), l.55(s,JH), l.61·2.06(ni, IOH), 2.24-2.SO(m. SH) .• 1.JZ-.l.J7{m. IM). 4.42C1t. 

J=~.32Hz, I H), 4.96(d, J- I 6.52Hz, I H). 5.32-5.48(m, I H), 5.68(d, J-16.53Hz,· I H}, 6.38(d,d J 1=10.121-fz, li=l .JOl-l1q 11-1 I. C1.441s. 1111. 

7.17(d,.1=9.9Hz. I Hl, 7.16-7.i 9lm.2Hl, 7.94Cdd. J 1.,,8.62Hz,J2=5.J\ Hz. 2H\, MASS fES+): 665.5 CM+N:i)'. 

1/\.116 0.9(1{d, J=7. I 4Hz. 3H), 1.1 O{s.JH), I .14-1.4J(m, f>H), 1.53(s.3H), l.62-2.06(m, I DH), 2.23-2.45(~11. 4H). 3.38·3.42(m. I HJ. J.RH(~ • .ll 11. 

4.27(d,J=IC1.SI Hz, IH), 4.42(d,J=8.73Hz, I H),4.SJ(d,J=l6.53Hz. IH), 5.31-S.47(m, I H). 6.38{d,dJ1""10.1 I Hz. J,=J.<1C1H;i, I MJ. <i.~4{.s, 

I H). C1.95(d,J=8.90Hz, 2H\, 7.15(d,J=I0.10Hz. I H). 7.99td, J1•8.89fiz, 2H\. MASS tES+1: 693.2lM+ Na1~ . -

1/\.117 .O.CJ8(d,J=7.03Hz, 3fl). I .IO(s.3H). l.24-1.34(m, I H), l.53(s,3H), I .5S-1.68(m,2H), l .73·2.04(m, 91:1), 2.20-2.4 l(m, 4H). 2.74-2.78_(111. 

Iii). J.JC1•J.40(m, IH), 4.27(d,J=l6.55Hz, I H), 4.41td, J=7.75Hzt I H), 4.49{d,J•l6.55Hz, I H), 5,30-5.47(s, I H), 6.37(<l.d 

J=IO.ISHz,l.H\, 6.43Cs,l H\, 7. IJ(d,J:sJ0.12Hz. IH), 7.47(d,.f-8.36Hz, IH), 7.9std:.J=8.36Hz.2H). MASS (ES+): 661.2 

I/\.\ I It 0.96(d,.F7.08Hz, JH), 1.24(s.,3H), I .24-t.J3(m, I H), l.SS(s, JH), l.56-1.92(m, 9H), 2.022.SO{m, SH) .. 2.7.3·2.Sl(m.l H). J.J2-JJC11m. 

I.I·!), 4.42(d, J-7.77Hz, I H), 4.97(d,Jml6.Sl Hz, I H}, S.32-5.48(m, 1H),5.68(d,J=l6.56Hz. IH), 6.38(d.dJ1=10.08Hz. Ji=l .22Hz. IM). 

li.44(:;, IH\, 7.14-7.19Cm, 3Hl, 7.93-7.96(m,2Hl. MASS f£S+): 6.29.J . .•. 

IA.\ I I) 0.98(d, J=6.93Hz, JH), 1.IO(s,3H). l.16(t, J=6.88Hz, 6H), 1.31-1:35(m, IH). I.SJ.Cs. 3H). 1.58-2.0l(m. 4H). 2.21·2.C12(m. 51·1!. J.JCi-

3.JM(m, I H), 4.31(d, I H.J=l6.58Hz). 4.42{d,J"'7.40Hz, I H),4.51(d,J•J6.58Hz. I H), S.JO-S.47(m. I Hl. '1.Jlt(d,.f .. 10.15H~. I HJ. 11 • .i~ I~. 

I HJ, 7.1.1 (d • .f.:10.11 Hz. I H). 7.76 {d. J=7.98Hz, 2H), 8.l l(d,J=7.91Hz, 2H\. MASS tES+-': 669.2 

IA.120 0.98(ll.J-7.12Hz. JH). J.12(s,JH). 1.29-1.JS(m. I H); 1.53(s,3H), l.56·1.66(m,5H), 1.70-2.00(m, 7H), 2.20-2.40(m. 4H). 2.73-2.771111. 

IH), J.35-3.40(m, IH), 4.26(d,d J 1"'17.47Hz, J,t=2.37Hz, 1 H), 4.42(d,J=5.8! Hz, Ii-I), 4.54(d,d Jf=l 7 .. lSHz. J 1=2.<il Hz, I H) • .5.J I-

5.47(m,I H), 6.38(d,d J 1"."I 0.14Hz, Jt•"l.38Hz, I H)_. 6.43(s, I H), 6.89-/.0l(m, I H), 7.IJ(d,J=I0.09Hi:. IH). 7.94(dd .. /1=l.'i. IOMz. 

J!=8.46Hz, 2H). MASS (ES+): 663.3 

'l/\.121 0.95(d;J=-7.14Hz, JH)', t .16(d, J=7.00Hz, 6H}, 1.22(s,3H); J.28-l .34(m, IH), 1.55(s,3H), 1.74-2.IB(in. 4H). 2.28·2.57(m. 4H). ~.:'it'· 

2.62(m, I H}, 2.J0-2.38{m, IH), 3.30-3.JS(m, I H), 4.42(d,J=8.92Hz, IH), 4.97(d, J=l6.Si°Hz. I H). 5.32·5.4'l{rn. I 1-1), 5.fllJ(d . .J-!'<15)111., 

I 1-1), 6.JB(d,d J 1=10.13Hz, Jrl.75Hz. IH), 6.44(s, I HJ. 7.J4·7.20(m, JH), 7.93-7.97{m, 2Ht MASS (ES+1: 603.J. 

IA.122 0.'l8(d,J=7.14Hz. JH), 1.l l(s,3H). 1.16(d,J=2.98Hz, 3H), 1.17(d,J=3.00Hz. JH), J.31-1.34{m, I Ii}. 1.53(s,3HJ, 1.71·2.0_J(m.JMJ. J.14·-. 

2.42(nl. 4H). 2.57-2.6\{m, I H), 3.40-3.43{m, I HJ, 3.88(s. 3H), 4.28(d,J .. 16.49Hz, IH), 4.42(d. J=8.74Hz. I H). 4.54(d.J=lb.S0i-lz. !HJ. 

5.30-5.47(01, I H), 6.37(d,d J 1=10.IJHz, Jr=l .77Ht, IH), 6.43(s, I H), 6.95{d, J=8.8'1Hz, 2H), 7.14(dd,J1=10.18Hz.Ji=l.l 21·17;. 2Hl. 

7.'l1Jfd,J=8.87Hz. 2H\. MASS (ES+):653.3 

IA.12.l O.Cl7(d, J•7.14Hz, Jl;I), J. IJ(s, JH), 1.16(d,d, J 1=6.99Hz,Jl-3.08Hz, 6H), \.29-1.33(m, 3H), I .53{s.3H), I .73-2.02(m.4H). 2.2J·2.47(m. 

4H), 255-2.62(m, I H), 3.36·3.4l(m, I H). 4.28(d,d, J1=17.S~Hz.Jz=2.63Hz, I H),4.42{d. I H.). 4.44(d,d. J1=\7.54Hz.J1=2. 1mH~ .. l Hl. 

5.Jl-5.48(m, I H). 6.38(d,d,J1=10.13Hz, J2=1.79Hz, IH). 6.44(s. I H), 6.89·7.0l(m, 2H), 7. IJ(d,d,J1=10.10Hz • ./i=J.161-1r.. l H):7.9:!· 

7.98(m, IH). MASS fES+\:637.3 

IA.124 \.07(d.J-7. IJHz, 3H), I .17(s.3HJ. 1.33-l.41(m, I H), 1.SS(s, JH), l.73-2.04(m, JH), 2.28·2.54(m, SH). 3.43-3.48(m. 11·1). 4.35(d. 

J=I r1.6SHz. I H). 4.46(d. J=8.J4Hz, I H). 4.54(d, J= 16.<iSl-lz, I H). S.33·S.49(m, I to. 6.41 (dd, J,-1O.I2Hz. Jr I J11JHz I H). c •. 42(s. l H ). 

6.5 l{dd,J1=3.46HZ.Jt"'l .69Hz. I H), 7.09·7.2 l(m, 2H). 7.59(d. J=0.72Hz, I H), 7.77(d,J=8.25H2. 21-1). 8.72(d,J:::8.18Hz 21-IJ. ri-tASS 

tES+\: 693.3 

IA.125 0.59(s,JH), 0.9J(d,J-6.99Hz. 3H), l.07(1,J=7.54Hz, JH), l.21-l.88{m, 14H), 2.09-2.36(m. 6H). 3. \J.J.17{m. I HJ. 4.3ild, .J-75:!1-17.. 

I H), S.27-5.42(m, I H}, 6.JS(dd,J1=10.08Hz.J1=1.16Hz I H), 6.41(s, I H), 7.07(d,J=I0.1 I Hz, IH). 7.3Cl(d,J=8.47Hz. 21-!J, 7.29(d. · 

J=8.49Hz, 2H\. MASS rES+': 649.2 

IA.12<1 .l .07{d,J=7.12Hz, 3H), J. I l(s, JH), 1. l6-i .87(m,l IH), L'J0.2.09(m, 2H), 2.l 3·2.44(m, 4H), 3.38-3.42(m, 1 H), 4.06-4.l 9(m, 21-IJ. 4.Jltd. 

J"'l6.58Hz, IH). 4.40(d,J=8.68.Hz, I H), 4.SS(d,J=16.55Hz. IH), 5.29·5.47(m, I H), 6.37(dd J 1=10.17Hz,J1•1.45Hz, 11-1), 6.42(s. I Hl. 

6.96(d, J=8.81Hz. 2H), 7.IJ(d, J=I0.19Hz. IH). 8.00(d, J=8.8JH7. 2H\. MASS tES+1: 633 

IA.127 I .07(d.J=7.06Hz, JH), 1.17(s,3H), 1.23-2.IO{m, SH), 2.17-2.SJ(m, 4H), 3.46-3.SO(m, I H). 3.88{s, JH). 4.3 l(d, ./-16.631~:.-~ IHJ. J.J5(tl. 

J""8.39Hz. IH), 4.57(d, .f.:16.60Hz. I H), 5.JZ-5.49(m, IH), 6.40(dd,J1=10.14Hz, Jz=I .36Hz I H), 6.45(!>, ll·l), ll.SO(dd.J1=3.I Hz. 

J~=l.47Hz I H). 6.96fd, J•8.82Hz, 2H>. 7.13·7.2l(m, 2H), 7.59(s, I H), 8.00(d,Jzs8.80Hz2H). MASS (F.S+): Ci55.2 

IA.128 0.88(t.J=Hz, JH), 0.99(d,JmHz, JH), 1.1\{s,3H), \.22-1:32(m, 4H), l.53-1.97(m, 8H),2.20-2.46(m. (1[·1), 3.36-J.40(m. l HJ.4.JJ(ti .. /=l-17., 

I H). 4.41(d,fa<Hz. IH), 4.4'J(d,J=Hz. I H), 5.30-5.47(m, IH), 6.38(ddJ1,.,Hz.J1,,.Hz, I H). 6.43(s. I HJ, 7.13(dd J1=Hz.J2=Hz. I MJ. 7.7Cl!tl. 

J=Hz. 21-1), 8.12(d,JmHz. 21-1). l\.tASS (ES+): 683.2 

1/\.121) O.S8(t,J-7.32Hz. JH), 0.99(d, J=7.10Hz, JH), I.I l(s;JH). I .19-l.32(m, 4H), l.48-l .97(m. SH), 2.20-2.48(m, <iH), J.36-3.4ll(m, 111). 

4.JO(d, J= I 6.S3Hz, I H), 4.41 (d, J=7 .86Hz. I H). 4.47(d, J=16.56Hz. I H), S.30-5.41(m.- I H). 6.38(dd J,- IO. I 2Hz. J1-l .53Hz. I HJ, C.AJ(s. 

I H), 7.IJ{d.J=\0.02Hz, I HJ, 7.47(d,J=S.48Hz. 2H). 7.9S(d,J=8.48Hz. 2H). MASS tES+): Ci4CJ.3 ' 

\ 
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Co1111•· 1H-NMR(0 ppm), MASS (El t r.s+. mt:) 
Nu 

IA.130 0.88(t,J-7.321h:, 311), 0.9R(d,Jm7.l I Hz, JI!), l.IJ(s, JH), l .18·1.42(m. 4H), l.45·1.CJ1J(m, 81·1). 2.211-2.4C1(m, C1H) •• l.36-.'tJCJ(m, I HI. 

4.JO{tl, ./=17.381-17 .. 111), 4.4J-4.4C1(m, 2H), S •• l0-S.47(m, IH). <•.38(dd J 1cl0.13H7.,.ll=l .SSM7.. 11-11. h.431~. I H), CiJ!IJ-(1,IJS(m, IHJ, fi.'fi-
7.{Jl(m. IM), 7.13(d •• /=1J.'l9Hz. IM), 7.92-7.'lR(m. l H). MASS (ES+): 651.4 

lA.l.H 0.8X{l,,/-7.JSM:r .. .lH). 0.1J1l(tl,J=7.121·b:. JH), 1.1 l(s, JH), 1.21-1.JR(m. JH), 1.45-1.IJIJ(m, lJMJ. 2.20-2.4Mm. ClH} • .l.JC1·JAOCm. I HI. 

4.31 (d, ,/=I C1.S I H7 .. 111), 4,4 l(d, J-&7J1SHz, 110. 4.41J(d, J"'l Ci.5DHz, I lf), 5.JO-S.47(m. 11 I), f1,J8Cdd ./1= 111. I 2Mz •. /~cl .f11JI lz. 1111. f1A~1:>. 
I llJ, 7.12-7.1 S(m, :nl), 8.03-S.O(i(m, 2H). MASS CES+): C133.4 

1A.IJ2 0.1JK(\l,./-7.04H7., JH), 1.11(5,JH), J.ICl(d,J-5.C1H7 .. 6H), l.30-l.35{m,'JH), l .53(5,JH), 1.73·2.0I Cm.4HJ. 2.21 ·2.CiOCm. Sill. J.J7°J..ffllm, 

I HJ. 4.2H(d,J..:I C1.4HHz, IH), 4.42(d,J•7.47H7., 111), 4.4R(d,J=l6.S9Hz. 11-1) • .'i.311·5.47(m. I H). 11 .. \K(ll,/a!O. 17Hz. I HI. r1.4Jls.J lh. 

':/,I Jld •. /;;,10.111-li'., I H), 7.47J(d,J=R.33Hz., 2H). 7.95(d, J 2 R.3t)Uz. 2H). MASS (ES+): CiJ!i.2 

IA.IJJ fl.t)C1(d,.1=7.1 JHz, 31-1), I .24(s,31-I). 1.27-1.JJ(m, IM), 1.55(5,31-l), 1.75-2.06(m,C1H), 2. llJ-2.38(m, 81-1). J.13-3.llJ(m. 11 IJ. ,\.JJ.J . .17(m. 

111). 4,41(d.J=1l.04Hz, I H), S.OO(d,J=H1.54H7., 111), 5.31-5.4R(m, IH), 5.71(d,J=l6.571V:. I H). <1.JK(tl.d ./1=10.1 !iHz . ./~=1.7111 lz. 1 lh. 

6.44(s. I H). 7. IS(d.d J,=9.91.JHz, Jrl.IOl-lz, I Hl. 7.18(l,J=H.54Hz. 2H). 7.'J4-7.97(m, 2H). MASS (F.S+): 615. l 

IA.134 0.1JR(d • .J ... 7.IC1Hz. 3H), l.IO(s.JH). l.30-l .36(m, I H), 1.53(5. JU), 1.5J-l.98(m. 12H). 2.2.1·2.42fn1. 41'1). 2.72-2.RO(m. I HJ .. l.1Cl·.l.4C/cm. 

I HJ, 4.JJ(d, ./=16.541-lz,I H), 4.42{d,J=8.8Jl-IZ. I H), 4.49(d,J=l6.5.)l-lz,l H), 5.lO·S.47(nt. 11-1). 6.Jll(d.d J1=10.141-1z.J:=l.XOll7.,\ll1. 

<1.4J(s, 1 l-1), 7.12ld,d,J1=10.191-1z,J1"'1.24Hz. IHJ, 7.7C1 Cd. J"'8.27Hz, 2H), 8.1 Hd,J=8.14H7.. 2Hl. i\lASS (ES+): 695.J 

l/\.l J;i Cl.99(ll,J-7.l 3Hz. 3H). 1.11(5,Jl-I), l.25-l .32(m, IH}. l.52(s,31-1), 1.72-2.04(m, 6H). 2.111-2.40(m. 8H) .• l.14-J.16(m, I HJ. 4 .. l l(d, 

./• IC1.5Hl'!, I H), 4.40(d, J=B.481-17., I H), 4.48(d, J= I 6.52Hz. I H), 6.37(d,d J1=10.12Hz, JJ=l .721-lz. I IH. 6.43{5, I I-I), 7. I 2Cd.d J,c 10.1 ~I lz. 

J!=<l.IU I;:, 11-1), 7.47fd, J=8.57Hz. 2H), 7.95(d,J .. 8.59Hz. 21-1). MASS (ES+): 647.2 

IA.13<1 0.1llJ(tl, J=7. \2Hz. JI-I), 1. IO(s,JH). 1.29-1.JS(nt. 1 H), J.53 (s, 31-1}, 1.76·1.99(m, 6H), 2. J7-2.45Cm. 81-11. J.l 2-J.21(m. I HJ. 3.J5-J.41Cm. 

I HJ. 4.JJ{tl. IH,J=IC1.SlJHz), 4.41(d.J=8.63Hz, 11-1). 4.51(d. I H,J=l6.Sf1Hz). 5.30-5.47(m. I HJ. <1.JJ(d.d J 1•10.IC1Hz.J,r=l.<1J l-lz. 1111. 

C1.4J{s. 1 H). 7.1 J(d.c.I ./1=10.181-1;:, JrQ.73Hz. IH). 7.77fd Js8.24Hz, 21-1), 8.12 (d,J=S.141-tz, 2HJ. i\·IASS (ES+): 681.Z 

IA.l.l7 11.tJll(d, J'-7.131-tz. JH), 1.12(s, 31-1), 1.29·1.35(m, 11-1), l .Sl(s, JH), 1.70·2.00{m, SH), 2. l<i·2.4SCm .• 7HJ, J.IJ-3. 18{m. I HJ. J.Jri-.l41tm. 

I HJ, 4.21J(d,d,J1=\ 7.52Hz.J2=2.62Hz, I HJ, 4.;4l(tl, J=9.K7Hz, I H), 4.45(d,d,J1=17.67Hz, J~.,,z. 71 Hz. I H). 5.Jl-S.47{m. I HJ. C1.JX(d.d . 

• /r•IO.l 211z,./t'"l.71Hz, I H), 6.43(s, IH), 6.89-7.02(m, 21-1\, 7.14td;.J..I0.13Hz, I H). 7.92·J,'}8fni, IH).' i'-IASS (ES+).: (14'>.3 

IA.IJH 0.IJli(d, J .. 7.1<11-lz, ~H). 1.1 l(s,JH), 1.29-l.34(m. I H). 1.52(5.JH), 1.84-2.04(m,6H). 2.l 7-2.39(m. SH) • .J.14-3.19{m, IH). J.3R-J.431m. 

I H), J.R8(s, JH), 4,JO{d,./=16.SI Hz. IH), 4.40(d,J=8.'12Hz. I H), 4.53(d,J=l6.51 Hz, IH). 5.30-5.47(m. I H). 6.37(tl.d 11"'-ID. IJHz. 

J!=l .74Hz. IH), 6.43{s, 1 H), 6.%(d,J=8.85Hz. 2H), 7.14(d, J=IO.l IHz, IH\, 7.99(d.J=8.85Hz. 2H). i\tASS (ES+\: 643.3 

IA.!JlJ. J.06(d,J=7. 12Hz,3H), I .17(s,3H), I .3J-J.38(m, I H), l.S6(s, JH), 1.60-1.99(m, SH), 2.29-2.65(m. 4H), J.41 ·3.46(m, I HJ. 4.J5(d.I H. 

J=l6.S8Hz). 4.46(d,I H, J=8.88Hz). 4.53(d, I H. J=16.55Hz). 6.IS(s,I H), 6.J7(d,d J1=10.13Hz. Jl=l .68Hz.I H), 6.49(d,d ./i=J.42Hz. 

· Jr:ol .65Hz,\ H), 7.12(d,./=3.47Hz,IH), 7.22(d, J=I0.12Hz. I HJ. 7.S8(d. J=l .48Hz. IH). 7.76(d. J=8.35Hz, 2H), 8.12(d. J=8.26Hz. 21-11. 

:'llASS (ES+\: 675.J 
·IA.14(1 I .OS(d, J=7. I Hz. JH), 1. JCJ(s,3H). 1.32-1.37(m, IH). 1.57(5, JH), J.60-2.02(m, SH), 2.29°2.C17(m. 51-1). 3.42-3.47(m. IH). 4.3 l(dd. 

.11 ==17 .52Hz. J!=2.24l-lz, I H), 4.46(d. J=8.89Hz. I H), 4.47(dd, I H}, 6.1 S(s, I H). 6.37{d,d J 1= I 0.11 Hz. J!= I .09Hz. 1 M 1. 6.48(d.ll 

./1=.\.04Hz. Jl=l.33Hz. I H). 6.88-7.0l(m, 2H), 7.l 2(d,J=3.45Hz, I H). 7.2.)(d J=I0.12Hz. I H). 7.5.8idJ. 7 .. IJ5Cd.d ll'c' 15.I H7~ J!=!\.4f1H7.. 

I HJ. MASS (ES+): 643.2 
IA.141 1.05{d,J=7.0CJHz. 3H), 1.17(s,JH), J .25-1.JB(rn, I H), 1.56{s. JH), l.60-2JXl(m, SH), 2.29-2.f15Cm. 4HJ. J.43-J.45(m. I H1 . .:l.J211I. I IL 

./=lll.52Hz). 4.45(tl, I H.J=9,02J-lz).4.SO(d, JH,J=l6J1l Hz), 6.IS(s.I H), 6.37(d.d J1=Hl.07Hz. J!=Cl.RJ H7.. I Hl. <1.4lJ(d • .l=J.JJI 11~ 1111. 

7. \2(d, J=3.43Hz, I HJ. 7.22(d, J=10.12Hz, I Hl, 7.47(d, J=8.40Hz, 2H). 7.S8<s. I HI. 7.95(dJ=8.45Hz. 2Hl. .\fASS (ES+): C14,I.,\ 

IA.142 1.06(d, J-7.12Hz, 311). 1.18{s, 3H), J.31-l.37(m, I H). J.56(s.3H). 1.60·2.04(m,4H}, 2.29-2.651m. 5HJ. J.44-3.48(m. I HI •. '.RRJs: Jl-!1. 

4.JJ(d, J=l6.64Hz. I H), 4.45(d,J=8.94Hz, IH), 4.54(d,J=l6.50Hz. IH), 6.IS(s, I H), 6.36(d.d J1-IO.l.l-Hz. J!=J.731-!z. I H) •. <•;'49(d.J 

J 1aJ,46Hz.J2=1.70Hz.IH), 6.9S{d,J-8.89Hz, 2H), 7.12 (dJ•J3.3l)Hz, IH), 7.2J(d,J=-J0.151-1z. I HJ. 7.58(s. 1 H).7.1l9(d. J1=8.<1C1Hz. 2Hi. 

l\·JASS (ES+) : 6.)7 .4 
IA.143 \ .05{d,J .. 7.12Hz, 3H), 1.18{s,3H);l.25-1.35(m, I H), I .57(s,3H). I .63-J.99(m, SH), 2.0J-2.(i4(nt. 51-1). J.45(m. I H). 4.32(d .. /-IC1.52. I !-11. 

4.45(d, J=9.0l.I H). 4.53(d,J.=16.54.1 H), 6.15(s, IH). 6.37(d,d J,,..10.11 Hz,Ji=l .75Hz, I H). 6.-l,9{<l.d J1=l.47Hz.Ji=l .71 MZ. I Mi. 7.l J· 

7 .25(m, 4H), 7 .58(d, jz0.8 IHz. I HJ,-8.03-8.07(m,2H). MASS lES+}: 647 .2 (M+Naf 

IA.!44 0.96(d.J=7.17Hz,JH). l.04(s,3H), l.15(d,J=3.84Hz,JH), 1.\7(d,J=3.86Hz,3H), l.28·1.34(m.1H). \.52(s,3H). l.76-IJW(111.4M1. 

2.2S(s.6HJ. 2.28(s, 3H), 2.22-2.41(m, 4H), 2.S5·2.62{m, I HJ, 3.38-3.43(m, I H), 4.03(d,J...-17.7C•Hz. I HI. 4.JU(tl. J•l 7. 7'>1-1z. I HJ, -l . .1';1t. 

,/=8.81 Hz. I H), 5.30-S.47(m, IH), 6.37(dd, J 1-I0.14Hz.Ji=l.86Hz, I H), 6.43(s,IH), 6.85(s, 21-1), 7.12tdd. J1=10.13Hz. J1::\ .Z!Jl-lz. 111 • 

'.\IASS lES+): 643.S . 

IA.145 0.IJ5(d, J ... 7. 15Hz. 31-1). 1.02(5,JH), 1.20-l.42(m, SH), 1.52(5. JH), 1.72-l .89(m, 6H), 2.25(s. 6HJ. 2.281s. JH).1.25-2 . ..ll!m. 5Hl. J .. n. 
J.-lJ(m, I l-l).4.02(d,J=-17.62Hz, 1H),4.30(d,J=l7.83H:r., I H),4.38(d,J:.8,83Hz, I H), 5.J0-5.47(m. 11-11. 6.38(dd.J1=10.14Jlz .. /i::l.X11Jiz. 

I HJ. C1.44ts.I 1-1), 6.85(s, 2H), 7.13(dd,J,=JO,J4Hz,J)""l .39Hz, 11-1). MASS (ES+): 705.J (M + No:i)'. 

IA.146 0.IJ6(d, J-7. IC1Hz, JH), 1.03(5,JH). 1.25-l.34{m, I H), J.52(s, 31-1), 1.54-l.69(m. 4H). I .7(1-l .89(m. 71-1), 2.2.5Cs. 6HJ. 2.28(~. :lMl. 2.]1· 

2.80{m. I HJ. J.J7-J.4J(m, I H), 4:03(d,J=i7.77Hz. I H), 4.30(d.J=J 7,77Hz. IH);4.37(d.J=8.7Hz. 11-1). 5.30-5.47(m, I H 1. h.J7(lltl. 

1 1=10.\4Hz.JJ=l .82Hz, I H), 6.43(s,1.H), 6.8Sfs, 2H), 7.12(dd,J1=10.14Hz, Ji"l .12Hz IH). l\t..\SS (ES+): 609.4 

IA.!47 0.97(d, J=7.17Hz, JH), 1.02(s,3H), 1.28-J.34(m, IH}. 1.S2(s,3H). 1.72·1.97(m, 6H}. 2.18-2.23(m. 51-1), ?.26(s, 6M), 2.28fs. JM). 2.30· 

2.43(m, 2H), J.l 2-3.20(m, IH), 3.38-3.43{m, IH), 4.06(d,J=l 7.72Hz, IH), 4.29(d,J•l 7.72Hz. 1H).4.37(d.J=8.92Hz. I HJ. 5.Jll-5Ai•m. 

I H). (i.38(dd, J 1=10.15Hz,J2 .. l.87Hz, I H), 6.43(s,I Hl, 6.8SCs,2H), 7.l l(dd,J1=-10.IJHz,J!=l.27Hz. I HJ. i\-JASS {ES+): <155.4 

IA.148 0.91-0.94{m. 21-1), 0.98{d, J-7 .. 11Hz,3H), I ~03(s, 3H}, 1.09-l.2()(m, SH), 1.52-(s,JH), 1.li5-l .75(m, 81-1). \ .8J. \.93(m. 2HI. 2. l 7-2.221m. 

.~H). 2.25(s. 6H), 2.28(s.. JH), 2.l4-2.38(m. IH), J.37-J.41(m, 1 H), 4.06(d,J==17.78Hz, IH). 4.27fd.J=l 7.7CJHz. 1H).4.27(J,..1"''1.08Hz. 

1 HJ. 5.30-5.46(m, l H), 6.l8(d,d,J1=10.14Hz,Jrl.851-1z. 11-1). 6.4J(s, I H). (1.BS(s. 2H), 7.l 2{d.d. J1=10.12Hz. ]J=l .20Hz. 1 HJ. MASS 

(ES+): 719.4 (M+Nar 



/ 88 

C:o0111. 
No 

·• H-NMR (i ppm). MASS (F.I / F.S+. m/:) 

IA.1411 I .07(d,./=7. IJH7., 31-1). I .20(s,311), l.3S-l.40(m, IH), l.S<1(s,3H). 1.72·1.98(m. JH) • .'?.25(:1. <111), 2.2Ncs. JH). 232-2.44fm, .fl!) •• 1.44· . 

J.411(111, 111), 4.1 J(d, J•l 7.69Ul" .. I H), 4.23(d, .J-l 7.69Hi, I H), 4.40{d, J=8,8<1Hz, 1 HJ, 4.53-4.55(111, 11·1), 5.34-5.S I cm. 11 l ). c1 .. ll1{dd, 

,/1=111.101b;,J?=l.79l·lz, I H), C1.41(s,lll),6.86(s, 2H), 7.JO(dd,J,-4.94Hz,Jz""3.SIHz, 1 H), 7.25(tld,J1=10.121 lz.J~=l .0511z. IH). 7511(lfd, 

J1=4.'J!Ul1.,Ji=l.JSHz, IH). 7. 73(dd, J1=3.6SHz,./i=l.16Hz. IH). MASS (ES+): 68J:IJ . · 

IA.150 0.N&.O.<J4(n1, 2HJ, O.'l9(d,J=7.10Hz, 31-1), l .IJ(s, JH), 1.17-1.JS(m. 4H), l.SJ(s, JH), l.l14-l .98(m, 101-1), 2.17·2.4C1(m, C1MI. J.3~·.lJ<J(m, 

I H). 4.JO(d,d,J1=15. ll1Hz.Jr=2.50Hz. I H), 4.40(d, IH),4.42(d,d.J1 .. 17.58Hi-_JJ=2.47H1 .. I ii), 5.J l-5.45(m, IHJ, <1.3K(tl,d.J1=1ii. JJI lz . 

.J •• =l.C1SHz, I Ii). 6.4J(s. l H), 6.89-7.0l(m, 2H), 7.13Cd,d,J1=10.11Hz,J,=l,l 1Hz. I Hl, 7.92-7.98tm. l l·ll. MASS (f.S+t: C11Jl.5 

IA.141 0.9\-0.1>7(m. 21-1). 0.9"(d,J=7.151iz, 3H). I .I l(s,3H), 1.13-l.35(m,4H), t.52(s, JH), l .C11-l.9S(m. 1>1-1), 2.19-2.40(m. 61-1), J.J5-.l.41J(m. 

I Ii). 4.33(d,J=J6.4J-lz, I H). 4.4l(d, J=l2.88Hz, I H),4.4S(d,J•l6.S3Hz, IH), 5.J0-5.47(111. IH), (1 •• ~N(d,ll J 1 .. I0.12Hz.Jl=J.KOlb;. 11-1). 

<i.4.1(s,l Ill, 7.1 J(d.d J1-I0.14Hz,J1=1.27Hz, I Hl, 7.46(d,J•8.SSHz, 2H), 7.94(d, J=8.C1ll-ll' .. 2H). MASS (F.~+t: 711 . .1 {M+N:if 

IA.1.'i2 0.91-0.97(111, 2H). I .OO(d, J•J .1 JHz. 3 H), 1.11 (s,3H), I. I J-1.36(m, 4H). l .53(s, 3H), 1.M -1.IJ I (m, I OHJ, 2.2D-2,45(m. M·l 1 • .1.J4-.1.411(m. 

I HJ, 4.35(d, J= l 6.56Hz, I H), 4.4 \ (d, J=8.94Hz, I H), 4.48(d,J=l6.S4Hz. I H), 5.J0-5.47(m. I H ), C1..1H(d,d J1=l 0. I 5Hz • .Ii= 1.K7M7.. 1111. 

C1,4J(s,I H), 7. !2Cd.d,J1=10.13Hz,Jrl.26Hz. lH), 7.76(d,J .. 8.28Hz. 2HJ, 8,l l(d,Jm8.H1Hz. 21-1). ~1ASS (ES+J: 723.1 

IA.15.\ 0.IJl-0.97(m, 2H). l.OO(d, 1=7.11 Hz, ~H). I .12(s, JH), I .09-1.36(m, 4HJ. 1.S2(s, 3H). 1.C,l-l .87(m, JOH), 2.20-2.J9(m, 6H). 3.37·3.42fm, 

l H). :l.SH(s, 31-1). 4.34(d,J=lb.49Hz. I H), 4.40(d,J~.1"9Hz. IH).4.48(d,J=\6.43Hz, IH). 5.Jll-5.47(m, l H). C1.J7(d.d J 1=10.14Mz . 

.l;i=l .7C1Hr., I H), 6.4J(s,IH). 6.95(d,J--8.87Hz. 2H), i.IJ(d,tl,J1-I0.13Hz.JJ""l .021iz, l HJ, 7.9l)(tl • .J-8.89Hz. 2H). MASS (ES+): 707.J 

(M+Na)' 

IA.154 0.89(!,./.77.34Hz, JH), 0.97(d,J 7.IOHz, 3H), l.OJ(s, 3H}, l.2S-l.96(m, 8H), 2.09-2.40(m, ISH), 3.38-3.42(m, I H), 4.05(d. J-17.SOHz. 

I H). 4.2'l(d,J-17.72Hz, I H), 4.39(d,J•7.99Hz. I H),5.30-5.47(~ ·1 H),6.J'l(dd J 1=J0.10H7.,Ji"'l.C1SH7., I H), li.4J(S:, IH}. t1.R5(s, 2HJ. 

7.13(tl, J=J0.07Hz, 1 H). MASS (ES+>: 657.3 

IA.155 l.03(s, 3H), I .06(d, J-7.19Hz,JH), I .26(t,J::7.09Hz, JH), l.32-l.94(m, lOH), 2.22·2.44{m. 12H). 3.37-J.42(m. I H). 4.04-4.18(111, 3111. 

4.JO(d, ..(=17 .74Hz. I HJ. 4.36-4.38(m, I H). 5.30-5.45(m, I H)..6.37(dd, J1=l 0. 14Hz, J1=J .67Hz, I H ), 6.42(s, 1 HJ. 6.86(s, 2H). 7. I 2(d. 

J=ID.21Hz. IH). MASS(ES+):64S.I . · - ·.. • 

IA.IS<1 l.0(1(d./='7.19Hz. JH). 1.1 l(s,JH), 1.2S-t.97(m. 8H),2.25(s,6H), 2.28(s, 3H), 2.30-2.SJ(m, 3H), J.4(1-J.Sl(m. 1 H),4.07(d./cl7.K41·1?-

Ill), 4.31(dJ=l7.82Hz, I H), 5.34-5.46(m. IH), 6.41(dd,J1=10.14Hz,Ji""l.87Hz, IH), 6.Sl(dd,J1=3.SOHz,J2=1.73Hz. I HI. l1.85(s. 2HJ. 

7,12-7.l(l(m, 2H1. 7.S9(d,JcLOIHz. I H). MASS tES+): 667.3 

IA:\51 I .07(d. J-7 .·1 OHi; 3H). L 17(s, JH), 1.21-2.0J(m, SH), 2.1.7-2.SS(m, 4H), 3.45-3.48(m, I H). 4.32(d. J= I 6.S<1Hz. I H). 4.4Md. J-X.4lll-lz. 

I H), 4.Sl(d, J=15.90Hz. 1 H), 5.7-S.49(m,-I H), 6.40(dd,J1:rJ0.14Hz,J::=l.70Hz I H). 6.45(s. I H). 6.S\(dd. J 1=J.44Hz.J::=I .67Hz I Ii). 

7.1 J-7.16{m, 2H), 7.47<d, J::18.S6Hz, 2Hl, 7.59cs:
0

IH), 7.96(d,J=8.S9Hz2~). MASS CES+l: 659.5 

IA.15R 0.97(sJH), 1.14(t,J=7.S4H.z, JH), I .19-l.25(m, IH). L38(d,J=7.35Hz, 3H), 1.54(s.JH). J.Q2·2.14(m, 4H), 2.26·2.48(m, .'il·ll. 3.'l7(d. 

J=l<1.'lOHz, I H), 4.45(d,J1e8.33Hz, I H), 4.56{d,.J=-Hi.89Hz. IH).5.31·5.48(m, IH). 6.JS(dd J 1=10.14Hz,.J2=1.8SHz I H).f1.44(s.l H), 

7.14(dd J1=10.12Hz, J1=1.22Hz. I H), 7.47fd.J=8.60Hz, 2H\, 7.93{d J=8.59Hz, 2Ht. MASS' (ES+): 643.3 (M+Nnf 

IA.159 l.08(d,J=7.14Hz. 3H). l.17(s.3H), l.J7-1.42(m, IH), 1.55(s,JH), l.78- \.94(m, 4H), 2.00-2.57(m. 4H), 3.44-J.4C)(m, I H), 4.31(d. 

J=l6.62Hz, I H). 4.47{d, J=6.5SHz, I H), 4.53(d,J-16.S7Hz, IH), S.33-5.SS(m, IH), 6.40(d,<l J 1=10.15Hz.J1=1.80Hz,I HJ. (1~46fs, J H). 

7.l t(d,dJ1=4.95Hz,J2-3.87Hz,I H), 7.15(d,J-10.14Hz, I H), 7.58(d,dJ1=S.02Hz. Jl=l .IOHz.I H). 7.74(d,tl J1=3.85Hz.Jl=l .121lz,I HJ. 

7.76(d,J=8.39Hz. 2H), 8. IOid. J=8.23Hz, 2Hl. MASS tES+\: 709.3 

IA.\(10 0.99(d, J-7.IOHz. 3H}, 1.09{s,3H), t.11(1,J.s7.S9Hz,3H), J.31-l.36(m, lH), LS3(s, 3H), I .72-1.<J7(nt. 4H). 2.23-2.44(m, <iJ-IJ. J.J2: 

J.37(m, 1HJ,4.38-4.48(m, 3H}. S.30-5.47(m, I H).6.J8(d,J1=10.14Hz.Jrl .5Hz. lH), 6.43 Cs. IH), 7.l 3(d,J=I0.08Hz. 11-l).'7.72 (1. 

J=7.9'>Hz. I H). 8.34(d, J=7.78Hz. I H}, 8.46(d.J1=8.17Hz.J1=1.14HZ. \H). 8.82(s, I H). MASS lES+I: 654.3 1M+Na}' 

IA.H1l · 0.99(d.J=7.16Hz. JH). J .12(1,J-7.58Hz. JH). \.13(s,3H), 1.31-\.35(m, IH), 1.52(sJH), I .7'1-2.0l(m. 3H), 2.23·2.45(m.C1l·I}, 2.J2{s, 31-1). 

2.3J(s, 3H). 3.38·3.43(m! I H), 4.J4(d,Jzl6.65H~ IH). 4.J9-4.4l(m, I H), 4.52(d, J=l6.66Hz, IH), 5.JU-5.47(in. I HJ. 6.J7(dd. 

J1=10.14H~. Ji=l .81 Hz, I H), 6.43(s,1 H), 7.13(dd,J1-I0.13Hz.Jz"'i.23Hz. IH), 7.24(d,J=7.8liH7., I H), 7.~4(dd.J1=8.5J Hz.Ji=l.JNl·l:.r_ 

IHl,7.77<s,IH}.MASSlES+l:615.4 " ... ·. :- .. ·. . · 

IA.IC12 0.97(s,3H), t.14(1,.1-7.51 Hz, JH), I .21-1.27(m, I H). J.38(d,;1=7.37Hz, 3H), L54(s.3H), I .73-2.12(m,5H). 2.26-2.50(m,51H). 4.0l(d. 11-l, 

JsJ6.'18Hz). 4.46(d,J=8.09Hz, I H), 4 .. 58{d,J::l6.98Hz, IH), S.3 J-5.48(m, I H), 6.38{dd, 11=10.11 Hz. h=l .78Hz. \H), 6.44 (s. I HJ, 

7.J J(dd,J1""10.17Hz,Jl=l.27Hz, IH), 7.77(d. J=8.35Hz, 2H). 8.09(d,J=8.05Hz, 2H). MASS CES+1: 655.4 

IA.\(1.\ 0.9J(1,J=7.36Hz, JH), 1.00(d,.J=7.20Hz, JH), 1.1l(s,3H), 1.25-1.97(m, IOH). 2.20-2.41(m,6H). 3.35-J.39(m, I H). 4.3J(d,./-16.SRHz, 

1 H).4.41(d.J=8.84Hz. I H). 4.50(d, J=l6.57Hz, IH). 5.J0-5.47(m, I H}, 6.)8(tldJ1=10.14Hz, J1 ... l .81 Hz. I H). 6.43(s, I H). 7.12(tld 

J1=10.12Hz.JJ=l.l 7Hz. I H), 7.76(d, J=8.29Hz. 2HI. 8.12ld,J=8.12Hz, 2H). MASS iES+): 66().3 

IA.164 0.t14(t.J-7.40Hz, 3H), 0.99(d,J=7:15Hz. JH), 1.1 l(s, 3H), 1.24-l.98(m, \OH), 2.22-2.4l(m, 6H), 3.36-J.40(m. I H). 4.29(J. J-1<1.511-1,,_ 

I H), 4.41(d,J=8.74Hz, I H), 4.47(d,J•l6.54Hz, IH), 5.J0-5.47(m, IH),6.37(dd J1=10.J2Hz.Jl=l .75Hz. I HJ. 6.43(s, 1 HJ. 7.13(dd 

J1=10.l 2Hz,J~::::iJ.14Hz, 1 H), 7.46-7.48(m,.2H1. 7.95(d, .J=-8.61H:z; 2H).-MASS lEs+): 635.3 · 

IA.1<15 O.IJ4(1, J-7.39Hz. 3H), 0. 91'..l(d,P.7 .16Hz, JH}, 1. IJ(s, 3H}, 1.22-2.0l(m, I OH), 2.20.2.45(m. ·6H). 3.36-3.40(m. I Hl. 4.30(d. J- ICi.52 Hz. 

I H), 4.28(dd J1""17.53Hz. Jr=2.68Hz), 4.4"2-4.47(m, 2H). S.30-S.47(m, IH), 6.JS(dd J1=\0.14Hz.Jl=1.7(1Hz~ 1 HJ. C1.43(s, 1HJ.6.89· 

7.0l(m, 2H), 7.12-7. JS{m, I H\, 7.l)2-7.98Cm, IH). MASS IES+l: 637.3 · 

IA.IM1 0.l)4(1,J-7.J6Hz, 3H), O.'l<J(d,J-7.16Hz, JH), 1..1 l{s, 3H), 1.24-L99(m, IOH), 2.20-2.41(m. 6H), J.37-3.41(m. I HJ, 4.30(d. l"'l<1.S2H7.. 

I H). 4.41(d;J=8.86Hz, I H). 4.49(d,J=l6.SI Hz, IH), 5.30-5.47(11'.1, IH), 6.38(dd J1=10.14Hz,J2 .. J .74Hz. I H). b.43(s. I H), 7. \'2-7.18(m. 

3H).'8.03·8.06Cm. 2H). MASS rES+): 619.4 

IA.Hi7 0.94Ct.J--7.40Hz. 3H), 0.99(d,J=7.15Hz, JH}, t.20(s. 3H), l.17-l.87(m, IOH), 2.20-2.45(111, 6HJ. 3.38-J.43(m. I Hl •. l.88(s, JH). 4.JOfd. 

J=IC1.44Hz. I H).4.4i(d, J..:9.06Hz, I H). 4.S2(d,J=l6.S\ Hz, IH), S.30-5.47(m, I H}. 6.38(ddJ1=10.15Bz, JJ=l .8$Hz. lH}, (1.43{s. I H). 

6.tJ4-6.'J7(m. ZH), 7.IJ(dd J 1-J0.12Hz,Ji-ol.21 Hz I H), 7.98-8.00(m, 2H). MASS (ES+): 631.J 

JA.IC!S 1.07(d,J=7.15Hz, JH), I .I 6(s,3H), 1.J5-J.4l(m, IH), 1.55(s,3H}, \.74-2.0J(m, 4H), 2.28-2.SS(m. 1 H), 3.43-J . ..i8(m. 11-1). 4.JJ(tl. 

J.stc1.(17Hz. I H). 4.46(d. J= l \, 14Hz. I H), 4.49(d, Jal 6.89Hz, I H), 5.32-5.49(m, I H), 6.40(dd. J 1= 10. l 4Hz. J:= I .C11Jl1z I H ). t1.451s. 11 \J. 

Ci.50(dd, J1=3.47Hz,Jl=l.69Hz, IH). 7.13(d,J=2.81 Hz, IH), 7.14(dd,J1=9.98Hz,JJ=l.20Hz I 1-l), 7.45(t.J=7.89Hz. I H). 7.57(U1l. 

J 1=1.86Hz. J~=0.89Hz. IH). 7 .59(m. I H). 7.88-7.9\(m, I H), 7.98(1, J=I. 75Hz. I HJ. ;\tASS (ES+): 681.J (M+Naf 
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Cu11111. 
Nu 

1H·NMR (6 ppm). MASS (El JES+. ml:) 

IA.1<1') l.OJ1s •• ll IJ, I. l.l- I •. H1(m, 111), l.43Ctl.J-7.231-1z, JH), l.S(J(s,JH), I .77·2.2J(m, !ill), 2.31°2.<17Cm. -IJ 11 •• t'J7(d. I U, J= 17.flOllz). 4.:'iJ(d, 

./=7 .. Hll lz, 111), 4.62(d,.l= 17 .U)flz, 111 ). !'i.24-5.57(m, I H), C1.4 l(d,.FI0.09Hz. I H), (1.44 (S. 111). Ct.5.'(dd J 1=.l.241·1;.:, ./.•"' l.41Jllr.. 11 IJ. 

7.17 hi. ,f•1J,71 l-lz. 111), 7.20{<l,J-J,<J3Ml., I llJ, 7.62(s, I H), 7.76(d, J•8.15Mz, 2H). R.01J(d,J•H.0'Jlb:. 21-1). MASS (F'.S+): Ci'IJ.2 

IA.170 I .ll7(d,.J-7.l Jib., JI IJ. I .17(s,Jl·I), l.3S-1.4l(in, 11-1), I .S4(s, JH), l.76-2.<14(m, 410. 2.28-2.54(111. -IHI. J.45-3.Sll(m, 111) •• lKJ{s, .111), 

4..1C1(tl, I ll,,/=IC1.<1l l.fz), 4.45(d,J=S.19Hl' .. I H),4.Sl{d,J=l6.6gHz,·IH). 5.32-5.49(111, 1 M),(1 •• 1'1{dd.J1=10.ISl-l7 .. .IFI .1'!411;,,. 111), h.tl~(s, 

I H), C1.,51i(dd, J1=J.50H7~JFI .701 lz, I U). 6.l18(1.J=2.27H2. 1 H). 7.13-7:17(m. 4H). 7.5'l (m. HI). i\l...\SS (FJi+): M15.2 

IA.171 I .07(d.J-7.12!"1z. 31 f), l.17(s.JH), l.34-J .42(m, I H). 1.SS(s. 3H), I .7).J.9C)(m. 4H). 2.2R·2.SS{m .. an. 3.41-.l.47(m. I H). 4.J5(tl, 111, 

J= l<1.4CJI b.). 4.4C1(d .. /=8.C1 I ll7 .. IM). 4.52(tl. J=l 6.49Hz. 1 H), 5.33·S.49(m, I H). 6.40(dd. J 1c:l0. I 211z. J:F I. 7 3Hz. I HJ. C1.4S(s, 111), 

C1SJ(dd,./1"'3.47H7.,Jl=l .7 I lh:, IH), 7.IJ(d,J=J.46Hz, I H), 7.14(d,.l-10.8Hz. Iii), 7.51>-7.CiO(m. \Ill. 8.17(d. J=ltllH7., 21-1). X .. 14(tl • 

./=H.7211;,,, 211). l\fASS tES+l: 6'J2.3 (M+Nal* . . . 

IA.17f l.OJ(tl. J-7. l6H:i, JH). I. IJ(s.3M), 1.33-1.JR(m, IH), l.52(s, JH). l.66°1.96(m, 4H), 2.1R-2.JH(m.4HJ. 3.JC,..3.43(m. I H). J.41(s. JHJ . 

. 4.115(s, 2H). 4.J.5(d. 11-1, J-l 6.<171b:), 4.40{d,J-9,01Hz. IH), 4.49(d,J-16.66Hz. IH). $ . .10-5.47(111. Ill), C1.37{dd, J 1,..I0.12Hz. 

J~=l .73117.,1 M), C1.43(s. I 1-1), 7.l l(dd,J1c:JO.l I Hz,JJ=l.OIHz, I H), 7,77(d, J=8.3JHz, 211), R.l l(d.J=K.l 8H7., 2H). M.4.SS (F-5+}: C1'l.l.J 

(M+Na)' 
IA.173 I .fll(d,./ 7.14Hz, JH). I .07(s..lH). l.31·1.J5(m. IH), l.52(s,3H). 1.75-l.'l5(m. 4H). 2.l<J-2.J5(m.4Ml. 2.25(s, 61i), 2.2R(s. JM). J.41 cs. 

3HJ. J.41-3.4'J<m. I HJ, 4.0S(s. JH), 4.07(d,Ja13.34Hz. I HJ. 4.27(d,J=J7.8SHz. I H), 4.J7(d,./=H.C•·lli7., I H), 5.J0-5.4Cl(m. I HJ. c1.J7(dtl. 

J1=IO. l.\l-lz,J~=l.6SH7., I H), C1.4J(s,I HJ, 6.86(s, 2Hl, 7.12Cd,J1=10.09Hz. I Hl. MASS tES+l: C1C17 . .?lM+Nal' 

IA.174 O.IJ•J(d, ,f _7.CKIH7., JHJ.l. IO-l.14(m, 6H), l.22-1.97(m, 8H), 2.20·2.4S(m. 6H). J.JS.J.31l(m, IHJ. ~ . .?7{d, J=l<i.JC1H7~ i l·IJ. 4.4CJ-4.45(m, 

2HJ.S . .l0-5.47(m. l HJ, 6.J7(dd,J1•10.14Hz.J1-1.74Hz IHJ, 6.43(s, I H). 7. IJ(dd,J1•10.15~·17 .. J~-0.90Hz I HJ, 7.24-7.:?H(m. IH), 7.IJl-

7.lJ.'i(ln, I Ii), 8.08-8. IO(m: I H). MASS {ES+): 639.4 

IA.175 0.91(s,JH), l.25-l .27(m, IH), 1.44(d,J .. 7.23Hz, JH), 1.55(5,JH), l.74-2.l 7(m,4H). 2.23(i:, 6H), 2 . .?ll:(s, 3H), 2.31-2.SS(nl. 4H). J.C1~J(d. 

./=17.641-11., I HJ, 4.43(d,J=l 7.6JHz. I H), 4.46(d, J=l I .28Hz. I H). S.32-S.48(m, I H). l1.40(~d,J1=IO.l I Hz, J~:J J1RHz. IH). l1.44(s.IHJ. 

6.52(dd, J 1=J.C.JHz.J1= 1.5 l Hz. I H). 6.85(5, 2H). 7.l 6(dd. J 1=10.I 5Hz. Jl=0.99Hz, I H). 7.1 'J(d, J=J.J I H7~ I Ii). 7 .C1J(d • ./=0.7IJH:t~ I Ii). 

MASS (ES+) :667.1 
IA.l 7C1 1.0l(d,J-7.141-lz. 31·1), \.06(s, 3H), \.21(d. J•7.00Hz, JH), 1.32-1.36(m, IH), 1.52(5, JH), l.75-1.tJ4(m, 4H). 2.25(s,6H). 2.28(s, JHJ. 

2.20·2.JCi(m, 4HJ. J.JS-3.45(m, I H), J.54(q,J=7.02Hz. 2H),4.06(d, J=17.75Hz, I H).4.09(s, 2HJ. 4.26(d, J-17.82Hz, l l-1). 4,Jf1(d.· 

./=8.1>4Hz. I H). 5.2'>·5.47(m, I 1-1), 6.37(dd,J1•10.14Hz.Jl""l.78Hz, IH), 6.43(s,I H), U.86{s. 2H). 7.10/dd, J1=IO.l I Mz, J!=0.82Hz. 11·1). 

MASS(Es+): 659.l 
IA.177 1.0J(d. J-7.1 JHz. JHJ, 1. IJ(s, 3H), 1.2\(t, J"'"7.00Hz, 3H). 1.J2-1.J7{m. I H), 1.52(5, 3H). 1.68-1.t>."lm. 4H), 2.20-2.45{m. 4H). 3.JK-

J.4J{m, I H), 3.54(qd, J 1=C1.CJ8Hz,Jl.;,l .49Hz, 2H),4.09(s,2H), 4.25(d,J=l6.66Hz, I H), 4.40(d . .l=I0.4RHz. I H). 4.49{d • ./"'IC1.11JH1q I HJ. 

5.30-5.46(m. I Ml. 6.37(dd. J1=10.15Hz.J2=1.72Hz. I H), 6.43 (s. I H), 7.1 l(dd. J1=IO.l l Hz. Ji=0.7.\Hz. I H), 7 .77(d, ,/=8.28Hz. 2HJ. 

8.l l(d.J=8.ISH2. 2H\. l\1ASS (ES+l: 685.J 

IA.17R J.07(d. J-7.12Hz. JH). J. \<)(5,JH), 1.J l·l .40(m, I H). 1.55{5,JH), I .77-2.06(m, 4H), 2,2J-2.54(m.4Hl. 2.37(s, Cilil, 3.4Cl-.l.50(m, 1-Hl. 

4.351~1. J= I C1.85H2, I HJ, 4.45(d, J=8.6Hz. I H), 4.56(d, J=l 6. 77Hz, I H), 5.J2-S.49(m. I H). 6.39(dtl. J,:rl O. I 5Hz, Ji= I. 71-lz. 1 HI. 

Ci.45(s.1 HJ, C1.50{dd.J1""3.43Hz.J1-1.68Hz, I H). 7.13(s,1H). 7.14(s, 1 H). 7.16(dd,J1•1 J.79Hz .. h:=tl.!171iz. I H), 7.24(s. 1111. 7.51J(i:. 111). 

7.6l(s, IM). ~1ASS (ES+): 653.1 
IA.17') 1.08(d,J-7.11 Hz. 3H), l .16(s,JH), 1.33-1.41(5, 1 H). 1.53(s,3H), l.71-2.04(m, 4H),2.28-2.51(m,4H). J.46-3.Sl(m. I H),4.44(d,J=8.4?1·11q 

l HJ. 4.S)(d, J=l 6.43Hz, I H). 4.69(d, J=l6.48Hz, I H), 5.31-5.48(m, IH),6.39{dd,J1=J0.15Hz • .IJ=l .84Hz I HI. C1.45(s. 1 HJ. {1.SO(dli. 

J.=3.48Hz,Jl=l .69Hz, 1 H), 7.IJ(s, IH). 7.14(dd, J1=8.47Hz . .f;i=l .99Hz I H), 7.56-7.65(111 • .'\HJ. 7Jn-8.04(m. 4Hl. &.58(s. I HJ. ~·IASS 

(ES+): 675.1 
IA.UW 0.98(s. JM). I .06(tl,./-7.15Hz. JH), J .J3·1.39(m,l H). 1.51(s.3H), 1.71-l.9J(m, 4H), 2.35-2.41l(m. 4M1. ,\.42-3.47(m, \HJ, 4.37(d. 

./=13.121-!z. I H). 4.)IJ(d,.!=1.87Hz, I H). 4.59(d.J=16.48Hz. I H), 5.30·5.47(m. I H}. 6..\7(dd,J1-1,!J.l 21-l%.Jt""l .ROl-h: I HJ. C1.44cs·. , MJ. 

6.50(dd,J1=J.14Hz.J1=1.3UHz, IH), 7.l l(dd,J1=6.3JHz.J1"'1.21Hz, lH), 7.13(s, IH). 7.52-7.61(m.-'Hl. 7.89tdll,./r=N.;411z • .J.:=l.-'3117. 

I HJ, 8.02{d,J=8.22Hz. I H). 8.07(dd, J 1=7.22Hz,J;r=0.9'4Hz, I H), 8.49(d, J=8.42Hz. I H). MASS (ES+): 674.lJ 

IA.IR! I .06(d, J 7.10Hz. 3HJ. 1.16(5, 3H), 1.34-l.42(m, 1 H). l.54(s, JH), l.65-2.02(m, 4H), 2.2'J(5, 3H). :?.24-2.(il(m, 4H), 3.44-.\.4tJ(ni. I HI. 

4.37(d, I H. J=l6.SJHz). 4,44(d,J=8.48Hz. I H),4.5J(d,J=l6.5Hz, IH), S.Jl-5.48(m. I H). l1.J4(d. J=l .:l4Hz. 1 HJ. 6.38(lid .11=10.121 lz. 

J!=l.75Hz, IH). 6.44 (5, I H). 7. IJ(~d J 1=10.l 1Hz. J,=l .OSHz.. Hi), 7.44 (d. J==l .4JHz. IHl. 7.76hl J::::8.26Hz. 2HJ. ltlZ(d,J=8.1 JI I;,,. 

2HJ. MASS (ES+): 707.2 
IA.IR2 l .CIS(d . .1-7.13Hz.,3H). \ .09(5.31-1). 1.JCl-IAJCm, 1 H), I .54{s.3H), 1.75·2.00(m, 4H), 2.2C1(i:. 6H). 2.28(i:. JH}. 2 . .lllfs. JH). 2.41·2.MJ(m, 

4Hl. J.47·3 . .'iO(m, I H), 4.09(d, J=17.81 Hz, I HJ, 4.J2{d,J=l 7.76Hz, IH). 4.41{d,J-8.28Hz. 1 HJ. 5.)2·5.4R(m, I HJ. Ci.34(d .. /=l .21 Hz. 

\HJ, <1.JS(dd, J 1=\0. t6Hz,J1""1.66Hz. IHl, 6.44(s, IH), 6.85(5, 2H}, 7.14(d,J=IO.l 1 Hz). 7.43(d,.l=!.18Hz. l HJ. ~iASS (ES+): 681.I 

IA.18J 1.07(d, J-7.IOHi. JH), 1.12(5,JH), L32-1.42(m, IH}, I .54(s, JH), 1.7J-2.00(n1, 4H), 2.27-2.53(m, .J.1-(J. J.40-3.44(m. !Ml. 4.05{s. Jl-1). 

4.Jl)(s. 21-1). 4.4<1(d, J•8.45Hz. l,H), 532-5:48(m, 1 H), 6.40(dd,J1=10.12Hz,J1=1.68Hz. IM), 6.4Sb. I H). '1.50(dtl,,J,=3.441h: .. /i=l.C1RH".. 

I H l. 7 .1 J(s. HI). 7. I 5(dd. J 1= 11.1 SHz. J?=0.94Hz. I HI. 7. J 9(d, J=8.88Hz. I H). 7 .5Q{d . ./=0.<19Hz. 1 HI. R.22Clld .. /1=8.8 ll'l7_ .1!=2. IC1Hz . 

. I HI. N.49(d,J=2.15Hz. I H). MASS lES+): 700.1 

IA.184 1.07(d. J=7. l6Mz, 31-1). 1.18(s.3H), 1.32·1.40(m, IH). 1.55(5.JH), l.7J-2.0S(m. 4H), 2.25-2.43(m.4Hi. 2.J2{s. JHJ, 2.32 IS. Jl·I). J.4C1· 

.\.51(m. I H). 4.34(d.J=l6.73Hz, l H}. 4.45(d.J=8.08Hz. 1HJ.4.S7(d,J::::l6.76Hz. IH). 5 .. \2-5.41)(m. IM). C1.39(dtl,.l,=l0.14Hz,./!=ljl2Mz. 

I Hl, Ci.45(s.1 HJ, 6.SO{dd, J 1=3.53Hz.Ji=l.74Hz. IH). 7.13(dd,J1=3.63Hz,J!=0.62Hz. I 1-1). 7.1Cl(dli.J1=10.14Hz,J!=l.lf1Mz. 1 M). 7.24(1.1, 

J==7.87Hz, I Hl. 7.59<m.11·1). 7.74ldd,J1=8.69Hz.J1•1.66Hz, IH), 7.77(s, 1 H). MASS (ES+): 65J.5.(M+H)' 

IAJ85 1.05(d,J=7.l 7Mz. JH), I. 16(s, JH), 1.14·1.40(m, I H). 1.54(s, JH), 1.72-2.03(m, 4H), 2.211.2.48(m. 4H). 3.42-3.47(111. I HJ, 4 . .l5{tl. I H. 

Js.IC1.CiOHz).' 4.46(d,J•8.55.Hz. I H),4.5J(d,J=l6.65Hz, IH), 5.32-5.49(m, IH),(1.39(ddJ1=10.14Hz.JFl.84H2, I HJ. 6.45<i:.I1-1). <1.<1S(d. 

J=t.52H1~ I H). 7.IJ (dd J 1=10.12Hz.J:=J.2 I Hz, I HJ. 7.42(t,Jm1.70Hz, I H), 7.76(J, J"'N.27Hz. 2H1. 7.97(d,.!=ll.75Hz. HI), X.l 2(d. 

J=8.08Hz, 2H). i\iASS (ES+): 693.2.tM+H)' 



90 \ 

Cmn11. 'H-NMR (0 JIJ'm}. MASS (El I F.S+.nr/:) -

Na 
IA.llU1 l .04(d, J""7. \ 2Hz. 3M), 1.10(11:.311), 1.33-t .JB(m, I H). 1.S4(s,JH), l .75-2.04(m, 411). 2.25(s, fl!-!), 2.2K(s, .ll-1). 2.17·2.4Cl(m. -1111 •• :t.4h-

.l.411(m, 111), 4.lllJ(d •• /= 17 .5~U/7 ... 111). 4.JO(d.J=i 7 .71JHz. I Ii}, 4.42(d,J=7 .8Sl-ll, I JI), S.32-!"i.48(m. I HJ, Ci.40(1.hl,,/1= 10.1 ~I b:. J~J. 701 lz. 

111 ). Ci.45(s, 1 Ml. !1.65(d, J= I .SO Hz, I IH. 6.85(s, 2H), 7 .1 J(dd, J 1=10.0IJHz, J 1-0,79Hz, I U), 1 . .J2(t, J= 1.411Hz. I I I). 7 .97(s. 111 1. ,\JASS 

(f.S+): C1fl7.llM+M)' . 

IA.HU ll.44(S •. \H), 0.9S(d •. J::'7.02Hz. 3H), 1.08(1,J-7.SJHz.JH), t.22·1.75(m, ISH), 2.17-2.J2(m, 61-1), J.15(m, 1 H~ 4.29(d, ,l=C>JC I H:.e. I H). 

5.40(m, IH), f1,JS(dd, 11=10.l I l'li"., Jrl.43Hz I H), 6.40(s, I H), 7.0S(d,J=9.9811z I H). 7.JCl(t.J=7.70Hz. 211). 7.4f1(t,J=7 . .211llz. IH), 

7 .lJS(d, '"'7.4Jl-lz. 2H). MASS (ES+} : 70S.4(M+Nar 

11\.IHR O.C10(s,JH), 0.1lJ(d,J-7.04Hz, JH), 1.06(t,J=7.S4Hz, JH), 1.10...l.89{m, 14H), 2.CW-2.3C1(m, 61i), J.14-J.17(m, Iii), 4.JOtd • ./•7.fi<il·b:, 

I H). S.2Ci-5.4J(m, IH). 6.34fdd, J1=10.14Hz,J!=l.67Hz 1Hl,6.41(s, IHl. 7.06Cm, 31-1), 8.02-8.0Sfm, 2Ht MASS t£S+l: (1!\SS 1M+N11)". 

(/\.Jl)LJ 0.42(s,JH), ll.93(d, .J:c7. I Hz, JH), I .08(t,J-7.S7Hz. 3H). 1.20-1.25(m, I H), 1.49(s,3H), I .!'il-1.7CJ(m.4H), t.7!'i(s, '1H). 1.H0-.2.J7fn1. 7H). 

3.31(m, IH), 4.28(d.J=8.SCJHz, I H), '1. IO(s.IH), 6.J l(d,dJ1=10.12Hz, Ji•l.80Hz, I H), 7.13(d,.J-I0.14Mi:. ti-!), 7.3K(1,./=7.;":Ub:. 21-1). 

7.4S-7.47(n'I. 11'1\, 7.IJS-7.IJ7(m. 11-:1). MASS (ES+l: 619.(1 (M+NaY. 

I/\. JIJO 0.44(s. 3H), 0.82·1.l!i(m. 21-1),0.CJ2(d,J=C1.CJ2Hz, 3H). I .21-l.42(m,8H), 1.48{s.3H), l.52-1.84(m.<1H), l.71(s,l1H).2.10-2.11/tnt.5H}. 3.14· 

3.17{111. I H}, 4.40(d,J=7.44Hz. I HJ, 5.24-5.44(m,1 H), 6.35{d,J=9.7Hz, I H), 6.4l(s,I H). 7.07(r.l • .l=IU.1Mz. I HJ. 7.37(1,,/=7~~~ll:t~ 2HJ, 

7.4(1(t,J=7.28Hz, I H), 7.'JS(d,J-7.61 Hz, 2H). MASS (ES+}: 691.6 (M+Nar. 

II\. !'>I 0.44(i;,JH), O.CJ3(d.J•7 .07Hz, 3H), 1.23-t.25(m, IH), J.47(s.3H), l.S2-l.83(m.12H). l.74(s. C1H). 2.l'J-2.25(111. 41·1). 2.C17•.2.711m. I Ml. 

3.13-3.17(m. I H),4,JO(d,J=7.27Hz, I H), S.25-S.42(m. IH),6.l4(d,dJ1=lO.ltJHz. Jt=l.7.5Hz. I H), C1.4l(s,I H), 7.CKl(d, .1=10 . .!.!l-l:t~ 111), 

7.J7(t, J=7.S7Hz, 2H), 7.46(t, JH, J=7.34Hz). 7.CJS(d,2H, J=7.22Hz ), MASS 'ES+): 655.2. 

l/\.l IJ2 0.45(s,lH), O.QJ(d,J 7.14Hz, JH). \.I l(d,J=6.C)6Hz. JH). 1.21-1.26(m. I H), 1.4S{s~3H). 1.55-1.75(m,4H), 1.7S(d,J=l.SIHz.l1H), 2.10-

2.27(111, 4H), 2.47°2.52(m. 1 H). J. \J-3.l 8(m, I H), 4.30(d,J=7.45Hz, IH). S.25-5.42(m, I H). 6.J4(d,dJ1=10.1 lHz Jrl ,77H;i;. I H). 

(1,4l(s,l H), 7.0(1(dd~J1=10.13Hz, Jt"'l.06Hz. IH), 7.37(1,J=7.S9Hz. 2H), 7.47(1,J=7.S9Hz. 2H). 7.47(t.J•7.35Hz. 1 Hl. 7.'l5td.J=7.28Hz., 

2HJ. MASS (ES+}: 629.2. 

IA.193 0.45fs. 3H), 0.94(d,.P.7.0C>Hz, JH), 1.16-l.26{m, 2H). 1.47(s, 3H), 1.~S-l .96(m, SH), 1.7(Two s.61-1). 2.09-2.29(m, 81-1). 3.0f1·3.17(1ft. 2H), 

4.28(d, J=7 .88Hz, 1 H), S.2S-5.43(m,'1 H), 6.33{dd, J 1=10.13Hz,J1=1.66Hz, I H), 6.40(s,l H). ·7.0S(d,J=I O.i 3Hz, I H). 7 .38(1. J•7.58Hz. 

2H). 7.47(1,J .. 7.83Hz, I H), 7.96(d, J=8.66Hz, 2H} MASS lES+>: 641.5. 

IA. l'J4 0.5(s,3H). l.O{d,.f:C1.97Hz, JH), l.22-1.28(m, IH), .l.51(s,JH). J.41-t.74(m,5H), l.77(s, JH). 1.78(s, JH), 2.15·2.Ml(m, SHI .. '.IQ.J . .\J{n~. · 

I H), 4.JJ(d, J=8.07Hz. 1H).6.I2(s,I H), 6.J5(d,J=I0.10.Hz. I H), 6.46(d, J=3.25Hz, I H), 7.04(d,J=J.27Hz, IH), 7.\6(d •. b=l.Hllfr. I H).. 

7.J8(t,J=7.S7Hz, 2H), 7.47(1,J=7.J0Hz, l H), 7.56fs, I Hl.7.95(d,J=7.71 Hz, 2H). MASS tES+): <135.4. . 

IA.l'l5 0.44(s. JH). O.S8-0.91(fi:1. 2H). 0.94(d.J=7.l l Hz. 3H), 1.09·1.36(m,SH). l.47(s.3H). l.52-1.7J(m. RH). J.74(s. 6H). 2.12-.!.221111. C1l·IJ. 

J.13-J.16(m, IH), 5.2CJ(d, J=S.09Hz,.1H),5.25-S.42(m,I H), 6.3S(dd, J 1=10.12Hz,J!:c\ ,7QHz. IH). C1.40(s.3H). 7.0C1(dd,./,=H1. 1:1H:.:. 

Jrl.36Hz. I HJ, 7.37ft,J=7.54Hz, 2Hl, 7.44-7.47(m, IH), 7 .95(dd,J,=8.31Hz.J!=l.23Hz.2Hl. MASS (ES+) :·683.4. 

IA.19'1 0.66(s,3H), l.02{d,J-7.03Hz, JH), l.10-t.43(m, 2H), l.SO{s, JH), l.S4-l .82{m. 9H), 2.22-2.41(m. 4H), J.22-3.25(m. I Ml. -tJ4{d, 

J=C>.85Hz, 1 HI. S.28·S.4S(m, I H), 6.JS(dd, J1= I 0. \ 7Hz,Jf2 l.68ijz I H), 6.43(s, I H). 6.4 7(dd, J1=3.31JH1~ Ji-.. J.86Hz 11-11. 7 .0J· 7.C11J(rri. 

4H), 7.56(s, lH), 8.01-8.0l(m. 2H). MASS lES+): 671.3. 

IA.1117 0.58(s.3H), 1.02(d,J=7.0QHz, 3H), 1.08-l.37(m, 3H), 1.SO(s,3H). l.61-l.80(m, SH). 2.22-2.38(m, 4H), :l.20~J.25(m, I Hl. JJ-l-4.Jli(n~~: 

IH); 5.28-S.48(m, I HJ •. 6.J<J(dd, J1=H_>.12Hz.J1=1.77Hz IH), 6.43(s, IH), 6.48(dd.J1=3.47Hz. J!'='l .71 Hz l H), 7.0S(d •. /"'J.J-lHz I Hl.:: 

7.09(dd,J1=!0.12Hz,J1=1.07Hz 1 H). 7.57(1, J=0.85Hz. 1 H\, 7.65ld,J-S.J3Hz, 2H), 8.0l(d,J=S.21Hz.2H). MASS lES+I: 7.! l.2 

IA.1<J8 l.OS(d,.1=7. \SHz, 3H),.1.17(s.3H). 1.34-J.39(m, IH), \.SS(s, JH), 1.74-l.92(m, 4H), 2.0~-2.SO(m, 4H). 2.32{s. 3H). 2.JJ(s. JHJ. 3.45- ! 

3.4C)(m, 1H),4.J2(d,J=l6.76Hz.1H).4.46(d,J=8.58Hz, I H),4.S9(d,J=l6.7CJHz. I H),5.32-S.4CJ(m, I l-1). r1.40(dd.Jr=10.121~z.J!=l.<15Hr.: 

I H), 6.4(1(s,JH), 6.93(d, J=4.02Hz. IH), 7.17(d,J=I0.13Hz. I H), 7.24(d, J=7.93Hz. IH}. 7.53fdd.J=3.IJ5Hz, I H), 7.75(d . .J=i.tl)l-b:. 11-1), 

7.781s. IH\, MASS (ES+\: 703.7 

1/\-1.I 0.33(s.JH), 0.92(d, .J-7.14Hx, JH), 1.07(1, J=7.55Hz. JH), l.17-l.88(m, 12H). 2.08-2.JO(m. 8H). 2.CiC>·2.63(m. 2H). l.IO·.i. IJ1m. I H), 

4.28-4.30(m, IH), 5.25·5.4l(m, I H}, 6.36(dd,J1=10.13Hz, J1=1.77Hz I H), 6.40(s, I th. 7.£)3·7.07(m, JH), 7,IJ4-7.97(m. ~lh. ;\IASS 

(Es+) ' 660.5 
IA~l.2 O.IS(s.JH), 0.9l(d,J-7.10Hz. JH). \.08(t,J=-J; .... ~8Hz, 3H), l.17-l.88(m. 12H), i.04-2.31 (m, SH), 2.Ul-2.Ci7{m, 2H). 3.05·.•.l ;\{m. I H), 

4.26(d,J=7.89Hz, I H), 5.2J·5.J9(m, I H), 6.35(dd,Ji"'IO. I 1Hz.Jrl.47Hz 1H),6.3CJ(s. IH). 7.0S(J.J=I0.11Hz.21·1), 7.J(1-~J9(m. 2M), 

7.45-7.49(m. 2H), 7.90(d, J::7.49Hz, 2H). MASS (ES+l: 663.0 CM+Nat. 

18.! 0.94(d.J::7.16Hz..3H), 1.IO(s,JH), 1.12(1,./--1.5JHz,3H), t.23·1.35(m, IH), l.SJ(s,JH). l.69-\.85(m.3H). 2.17·2.49(m~7Hl .• '.19·J.J6(m, 

I HJ. 4.J0-4.40(m,3H), 4.SS(d, J-15.48, I Hj, 5.04(d,J=\5.46, 1 H), 5.27-5.S2(m. I H). 6.J7Cd.d J1c!O. l I Hz,.f~"'l .<i9Hz, 11-11. Ci.4J{s. I HJ. 

7.IJ(cJ,J ... 10.IOHz.I H). ;\1ASS (ES+): 543.5 CM+Nar. 

m.2 0.97(d,J=6.99Hz, 3H), 1. l l{s,JH), 1.12(1,J-7.33Hz, 3H), l.21l-l .33(m, IH), 1.53(s,JH), l.70·1.98(m,JH), 2.17·2.54{m.7H 1 .. 1.JJ.J.J41m. 

' 1 H}, J.67(d.J=l4.69, I H), 3.74{d,J=l 6.44, I H}, 4.19(s,2H), 4.32(d,J=7.28, IH), 4.59{s. IH). 5.31-:'i.48(m,1 H), (l.JJ(d .. 1=11).l&Hz. IM). 

6.37(s. I H), 7.22fd,J=I0.02Hz,I Ht l\t:ASS (ES+): 559.5 <M+Na)+. . . 

lR.l 0.99(d, J-7.lOHz, JH). 1.1 O(s.JH}, 1.l 2(t, J=7.59Hz. JH), \.31·1.36{m1H), 1.52(s,3H), 1.70~1.91(m.4H),2.19-2.45(m.(1ll 1. !-.33·J.J7(m,· 

I H), J.72-J.78(m, 2H). 4.4 l(d, J=6.54,I H), 4.CJ4(d,J=47.47Hz, 2H), S.30-S.47(m,IH), 6.38(d, J=IO.llliz. l H). Ci.4J(s. 1 HI. 7.12(0. 

J=IO.IJHz,\H). MASS (ES+): 561.2 IM+Na\+. 

111:4 1.02(d, J-1 .08Hz, JH). 1. IJ(s,JH), 1.32-! .37(m, I H), \ .SS(s, JH), 1.66·2.02(m, 4H), 2.07-2.32(m.4H). J.JS~J.41(m, I HJ. 3.7CJtd. 

J=IC1.32.1 H). 3.78(cJ,J ... l 6.JSHz. I HJ, l.12-4.15(m,2H), 4.3J(d,J-6.37,IH). 4.88(t, J=S.92,\ H), 5.14(m.l !-I), S.3Cl-:'i.5~tm.l I IJ. h.211-

6.32(m, 2H), 6.54(dd, J 1-J.47Hz.J2=1.72Hz I H), 7.1 \(d,J= 3.46,1 H), 7.2S(d.J=I0.45Hz. 1 H). 7.60(111. IH). 1\1A.S..~ (ES+J: :"1l7.5 

(M+Na}•. 

Ul.5 0.98(d, J=7.03Hz, JH), 1.l l(s,JH}, 1.12(1,J=7.72H:z, JH), 1.27-1.JJ(m, I H), l.54(s,3H), l.78-l.88(m.5H}. 2.04-2.J l(nt,2111. 2.J.l. 

2.63(111,CIH), J.ll-3.34(m, I H}, 3.66(d, J=\6.48. 1 H), 3.74(d,J=\6.56, IH);4.24(s,2H),4.40(d.J=8.44, I H), 6. IJ(s.I H). C1.J:'iltl. 

J""I0.06Hz, I!-!), 7.20{d. J=I0.07H:z.1 H). MASS (EStl: 541.6 (M+Na)•. 
. 
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C'om11. 1H·NMR(0 ppm), MASS (El I ES+. ml;) 

Nu 
fltC1 l.07(d,J-7.0RHr., 3H). l.IS(s.~H), l.32·1.41(m. I H), l.54(s.JH). l.58-1.95(m, SH). 2.2'>·2.S3(m,3H), J.4 l-J.45(m, Iii), J.75(dd, 

./1al5.74M7..Ji=-S.95Hr_ IM ), J.8J{dd,J1•16.61Hr.:J2•6.9JHi:., IH ), 4.46(d,J-8.l 1Hz.ll·I). 4.94(d,J,,.47.47Hz, 2H), 5.32-5.49Cm,I H), 

6.40(dd, J,-10.11 Hl. J1=1.43"1... 1 H). 6.4S(s. IH), 6.50(dd. J1=3.14Hz. J,,,..l.SHz.1 H). 7.12{s, I H). 7.14(tl, ./=I0.36Hz.1 l·I), 7.S'J(s, I H). 

MASS (F.S+):599.5 (M+N:i)'. 

111.7 0.1JS(J,.f 7.14H7:, JH), 1:10 (s,JH), l.14(d,J-4.89Hz, JH). t.16(d,J•4.92Hz, JH), 1.23-1.JJ(m, IM), 1.5J(s.JH). 1.68·2.00(m.J!-I). 2.I<J· 

2.2'J(m.21·1). 2.54-2.62(m. 2H). 3.32-J.36Cm. IH), 3.64-3,78(m. 2H]. 4.IS-4.17(m, 2H), 4.J0-4.JJ(m, Iii), 4.72(1,J=S.81}. 1H).4.CJIJ(l, 

.f::aZ,71. I f-1), 5.34·5.50(m,I HI. 6.3\(d,J1=12.18Hz,J1=1.97HZ.1Hl, 6.JZ<s, IHl. 7.24fd, J=I0.03Hz.I Hl. MASS {ES+); $!il.2 

111.M O.tJlJ(d.J=7.JI llz, 3H), I .J l(s,JH), l.27-l .35(m. IH), 1.52(s. 3H), t.72-1.99(m, 7H}, 2.04-2.37(m, 8H), 3.14·3.18(h1, Iii). J.3J-3.3f1(m, 

IH), J.C15-3.77(m, 21-1), 4.24 (d;J=2.l I, 2H). 4.39 (tl,J=8.66, I H), 5.28-:t48(m. I H), 6.37 (tltl,J1-10.12Hz,./rl .CiOH;:. I II}. Ct.4J (s. 11-1). 

7, 12 hl •. l=I0.18liz; I H). MASS IES+l: 564.3 
(IJ,C) I .02(d, J .. 7. I OHr., JH), J. I 6(s.31-I), I. I 3-l .36(m, I H), I .57(s.3H), 1.60-2.00(m,4H}, 2.24-2.66(m, 6H), J.3R-3.42(m, I H), J.70(d,./- I C1.J&, 

11-1). 3.7H(d.J-16.39, I H), 4.15-4.17(m,2H), 4.34-4.37(n1, IH). 4.73(!,J=5.85, 1H),4.78(s, 1 H), l1.09(s.IH), 6.2'l(dd,J1=1(1.IOl-lz. 

J!•l.451-17., 1 HJ, 6.52Cdd, J1=3.33Hz, Jr:l.60Hz. IH}, 7.l l(d.J=J.43Hz:, IH). 7.32(d,./=I0.12Hz.J H), 7.6J(s, IH). MASS (ES+J: 557.3 

10.10 1.0J(d,.l=<1.98Hz. JH). l.l3(s,3H), 1.JJ-1.37(m, 1 H), L55(s. JH), 1.62-l.98(m,JH), 2.24-2.54(m, 4HJ. 3.3-(m. I HJ. J.71(d,J-16.40,I H), 

3.7CJ(d.J=16.30Hz:, I H). 4.08(d,J=7.17Hz. I 1-1). 4.12{d.J=S.83Hz. 2H). 4.99(1,J=5.CJ2,IH), S.27(s,I H), 5.40-5.56(m,IH). 6.28(s. IM) . 

. 6.20(d,J=l 3.05Hz. I H), 7.14(t J=4.33Hz, lH), 7.27(d, J= 10.03, \Hl, 7.71(m, 2Ht MASS (ES+l: 591.4 

IB.11 0.99(d, J--7 .I 5Hz. 3H), I .09(s,JH), 1.12(1, J:7 .66Hz, 3H), 1.30-I .36(m, I H), I .52(s,JH), 1.64-1.90(m,4H), 2. I 8-2.44(m,7H), 3.34-3.38(m, 

IH), 3.65(dd.J1""16.S7Hz. J~=2.60Hz. IH). J.71(dd, J 1-16.58Hz,.IJ-2.S8Hz.I H). 4.41(d. J-7.42, I H). 5.J0-5.47(m,I H), 6.J7(dd, 

J1=10.14Hz. h-J.54Hz.IH\, 6.43(s. I H). 7.12(d • .f-I0.05Hz.1Hl. MASS tES+}: 507.J 

10.12 I .O<i(d, J .. 7.11Hz.3H). 1.IS(s, JH). l.35-l .61(m, I IH), 1.SS(s, JH), J.80-l.97{m, 3H}, 2.39-2.60(m, SH), 3.43-3.46(m. lHJ. 3.70-3.82{m, 

3H). 4.06-4.33(m, 4H), 4.45(d,J=7.47Hz, IH). 4.69-4.7l(m, 2H), S.J2-S.49{m, IH), 6.39(d, .J=J0.13Hz. I H). 6.45(s. IH). 6.50(d. 

J 1=3.26Hz. J:?"'l.48Hz:., IH). 7.13(d.J=3.42Hz. IH), 7:16(d.J=IO.J2Hz, fH). 7.59(s, I H). MASS tES+): 773.2 

. IB.IJ 0.70(d.J=7.16Hz, 3H). l.07(s,3H), I .11(t.J-7.53Hz,3H). 1.25·1.35(m." IH). 1.53(s,3H). 1.70-2.0J(m,JH), 2.18-2.60(m, 7H). 3.34-3.JJ(m, 

I H). 3.5<i-3.60(m, 2H).'4.04(d, J=J.7'lHz. 2H), 4.28(d,J=9.37Hz, lH), 4.93(s, lH). S.32-5.Sl(m,I H), 5.Ci3-5.81(m,1 H), S.80-5JIR{m,I H), . 

C1.3()(dd. J 1==10.12Hz, Jl:::l .88Hz, I Hi. 6.33(s, I Hl, 7 .24fd,J=9.87Hz, I H). MASS (ES+): 539.2 

lB.14 I .04(d, J='7.1 OHz, 3H), \.I 2(s,3H), I. I 2-l .37(m, I H), 1.SS(s, 3 H), 1.70-l .9S(m, 4H), 2.29-2.59(m, 4H), J.40-3.44(m. I H). J.55-J,6R(m, 

21-1). 4.02(d.J=-4.19Hz, I H). 4.23(br-s, I H), 4.33(br-d, J•I0.86Hz. I H). S.07-5.09(m,I HJ. 5.36-5.SJ(m,- I H),.S.6S-S:71(m.I H). 5.81-

5.R7(m, 1 HJ. 6.31 (dd,J1-I0.68Hz.J:""l.76Hz. IH}, 6.JJ(s, IH), 6.53(dd,J1=3,46Hz,J:=l .75Hz:, l H). 7. i'O{d.J=3.47Hz •. J H). 7.Z(i(d. 

J=IO.OOHz. I H). 7.64(d. J=l.37Hz. I H). ~IASS {ES+): 599.J(M+Na}• 

IB.15 l.02(d, J-7.IOHz, 3H), I .10(s,3H), l.31-1.38(m, I H), l.54(s. 3H), l.6S·l.9:6(m, 3H), 2.26-2.5J(m, 4H). 3.38-~.41(m. I H). 3.64fd. 

J=7 .8Hz. 2H). 4.16(d, J=5.94Hz. 2H). 4.2'-l(b.d, 1 H), 4.48(bs. 1 H), 5.21(m, 1H).5.40-5.57(m, 2H}, S.62-5.69(m, I H), (J.26(s, I H). U.28(dd, 

J 1= 10. I 2Hz. J!=J .79Hz. I H), 6.56(dd. J1=3.4 7Hz. J1==l. 72Hz. I H), 7.IO(d, J=3.48Hz, l HJ, 7 .26(d, J= 10.1 OHz. 1 H), 7. 72(d.J.=1.s.i Hz, 

IH). MASS(ES+): 599.J(M+Nal" 

IB.16 !.03(d,J'--7.09Hz, 3H); 1.l l(s. 3H), t.3l-1.37(m, IH), J.SS{s. 3H), 1.65-2.0l(m, 4H), 2.28·2.SS(m. 4H}. 3.36-3.4\(m, 1 H). 3.64(1.l 

J=7.76Hz. 21;1), 4.16(m, 2H), 3.3 l(d.J..,6.77Hz:, 1H),4.49(t.J•5.37H:z, IH). 5.28(m, I HJ, 5.41-5.57(m. 2H), S.64-5.69(m, I H) •. 6:26(s, 

I H), 6.29(dd.J1==IO.l IHz.J1 .. l .82Hz. IH). 7.14(t,.1=4.36Hz. l H), 7.27(dd,J1=10.l 1Hz.J:?"'0.74Hz. 1 HJ, 7.70-7.7l(n\ 2H). MASS (ES+): 

615.0(M+Naf 
, 

lB.17 l.04(J, J=7.l I Hz. 3H), 1.12(s.3H). l.32-l.38(m, IH), l.SS(s. 3H), I .60-J.99(m, 4H), 2.2'l-2.59Cm. 4H). 3.3\J-3.43(m. I H). 3.56·3.Cl7(m. 

2H). 4.00(d.J=5. JI Hz, l H). 4.22{dd.J1=4.85Hz:,J1=0.81 Hz. IH), 4.32(d.J=6.73Hz. I H). 4.43(t.Js5.49Mz. l H), 5.2 l-5.221m.I i·li. 5.J9-

S.56(m. I Hj. 5.63-5.?0(m. I HJ. S.83(d.t, J 1.=15.27Hz.Jl=5.03Hz. IH), 6.2CJ(s, IH), 6.30(dr.l.J1=!0.58Hz.Jt"l .77Hz. I H). 7.13(dtl. 

J1=4.87H7~ Jt=3.87Hz, I H). 7.27(d,J=9.68Hz. I H), 7.67!dd.J1=4.97Hz.Jr0.99Hr., 1 H). 7,70(dd,J1=3.70Hz,J1=1.0SHz. I H).l\IASS 

(ES+) : 592. 7 

IB.18 1.06(d, J=-7 .1 l Hz, JH), 1.IS(s, JH), 1.35-l.4l(m, IH), \.SS(s, 3H), 1.67-\.97(m, 11 ), 2.28-2.56(m, SH). 3.44(m. I H), 3.66-3.Sl(m. 31-1). 

3.99-4.3 l(m. 4H), 4.45(d,J=7.88Hz. ,I H). 4.6=!-4.75(m, 2H), S.32-5.49(m, IH}, 6.39(dd,J1=10. !Stl2,J.rl.29Hz.I H), 6.45(s. I HI. 6.SO(dd 

J 1 .. 3.34Hz, Jr\ .69Hz, I H), 7.IJ(d, J=J.45Hz, IH), 7.16(d, .J=IO.tJHz. IH), 7.59(d,J=0.66Hz, I H).MASS (ES+J: 759.1 

IB.1 1> 1.06(d, J 7.05Hz, 3H), 1.IS(s, 3H), I .36-l.41(m, I H), 1.5-t(s. 3H), l.74-1.97(m, 7H). 2,.29-2.SO(m, SH), 3.42-3.45(m, 11:1). 3.72-3.74(m, 

2H). 4.20(t. J=5.74Hz, 2H), 4.44-4.47(m. I H), 4.48(1. J=5.90Hz. 2H), 4.65-4.74(m, , 2H), 5.33-5.SO(m,l H). 6.40(dd.J1° IO. I 4Hz. 

Ji=l.52Hz. I H). 6.45(s. I H). 6.50(dd.J1=i22Hz, Ji=l.48Hz. I H). 7.13-7.16fm. 2H>. 7.59(s, 1 H>. MASS (ES+): 736.1 

IB.20 1.03(d.J=7.10Hz. 3H). I .I S(s.)H}. I .33-l .39(m, lH), 1.55{s. 3H), 1.60-2.00(m, 4H), 2.25-2.60(m, 4H). J.J0-3.42(m, I HJ. J.71hl. 

J=\ U.35Hz. I H), 3. 78(d,1, J 1=16.38Hz. Ji= 1.86Hz, 1H).4. l 5-4. I 7(m, 2H), 4.36(d, J=9. I Hz. I H), 4.71 (t, J=S.90, I H), 5.0J(c.I. J=2.42Hz. 

IH), 5.16-5.52(m,IH),6.34(ddJ1-I0.97Hz.J! .. J.70Hz. IHl.6.36(s, IH).6.97(d • ..1=13.05Hz. IH), 7.2U(d.J=10.17Hz, IH!. 7.521s. IH). 

MASS (ES+J: 647.0(M+Nuf 

IB.21 1.06(d.J 7.13Hz, 3H). 1.14(s.3H}. 1.35-l .40(m. I H), 1.54ts. JH), 1.79(1.J=2.34Hz, JH). I .73-J .9C1fm. 4H), 2.28-2.S4Cm. :IH). 3.:11-

J.4C1(m, l H). 3.66{dd, J1=16.0&Hz.Jl=2.J6Hz, IH}, 3.73(dd.J1=16.12Hz,Ji=Z.45Hz I H). 4.45(d.J=8.43Hz. I 1-1), S.32-5.48(m. I HJ, 

6.40(d. J::::s\0.71 Hz, I H), 6.45(5, I H). 6.50(dd. J 1=3.21 Hz.J~=l.l IHz, I Hl. 7.l l(d.J=J.39.1 Hl. 7.13(d.J=9.9(1Hz, I H), 7.58(111. I H). 

i\1ASS lES+): 559.S 

IB.22 \.06(d.J=7.JOHz. 3H). 1.l 7(s.3H). 1.36·1.43(m, I H), 1.53(s, JH), I .56-J.96(m. 4H), 2.301s, JH), 2.38-2.58(m, 4HJ. 3.41 ·3.45(m, I HJ, 

3.70(d.J=ICJ.5{1,IH). J.79(d.J=l6.56Hz. I H),4.22{d,J=l-'.OC>,IH), 4.27(d,J-l 5.99Hz. 1 Hl. 4.42(cl. J•S.53, I H). 5.31-5.48{m.l H), 

(1.34(d,J=Q.96. I H), 6.38(dd. J 1 ... IO. IUHz. J~·l.43Hz I H), 6.44(s,'l H), 7.14(d.J= 10.2,\ HJ. 7.44(s, I H). l\1ASS (ES+).: MASS {f.S+): 

589.3 
IB.2.\. i.03(d,P7.10Hz, JH), 1.12(s.3H), 1.21(1.J=6.99Hz, JH), 1.32-1.37(m, I H), l.52{s, 3H). 1.66-l .92(m, 41-1), 2.l 7-2.45{m. SH), 3.35-

3.38{nl. I Hf. 3.54(<J.J'"'6.08Hz. 2H), 3.69(d, J=l4.78Hz, I H), 3.73(d,1"'14.72Hz:, I H).4.09(s. 2H). 4.19-4,28 (m. 2H), 4.39 (d,J=8.J9Hz. 

1 H), 5.30-5.46tm. IHI. C>.37(dd,J1=10.13Hz,Jl=l.65Hz, lH). 6.43(s. I H). 7.13 (dd, J 1=10.07Hz, J1=0.CJ5Hz, I H). 1\·IASS (ES+l: 567.1 

\ 
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C:Ulllll• 'H·N~tR (6 ppm), MASS (El I ES-t-, ml?) 

No ' 
111.24 I .O)(d. J.;;:7.J I H7 .. 3H). l.12(s.3M). l.32·1.38(m. Iii). 1.52(s, 3H), l.68·1.9J(m, SH), 2.l<l-2,Jl{m, 411) •• l.JS-3.J•>Cm. I H). J.41"($. 311). 

3.71-.l. 7 J(m. 21 I), 4.0;'i(s, ZH), 4.23(1, J=l.22. 1H).4.25(1, J-2.23, 1 H), 4.J'l(d,J=S.92, 111), S.)0..5.4 7(m. I H), 6.37(dd,.J
1
= 111.171-ll~ 

J.=1.78Hz, IHl, 6.43 ts, I H). 7.14 (c.l,J•IO.IJHz. IH). MASS IES+1: 553.2 

IB.25 I Jl7(li, J-7.15117.. 31-1), l.18(s.3H). l.28-l .42(m, IH), l.46-l .67(m, IOH), l.54(s.JH). L74-2.02(m, ')ll}.·2.2R·2.50(m, 1 H). J,40-J..4C1(m. 

1111. 3.70(d,.l-!6.45Hz, I H), J.78(d,J=l6.43Hz, I H ), 4.44(d, J=8.82Hz.IH). S.32·5.49(1n.11i). 6.J1)(Lld.J1=10.13Hz,J1=1.<iCil-lz, 111), 

!t.45(:;, I H), 6.4')(dd,J,=3.42Hz.JFl.66llz.,IH), 7.12(d,J•3.71Hz. IH\, 7.14'd.J-J2.28Hz. I H\ 7.S•Jts. 11-Jt ~1ASS fES+': C.43.J 

llJ.2(1 0.89.0.94(m, 2H), I .O(d,J 7.14Hz.JH), l.12(s,JH}. 1.08-;1.36(m.4H), 1.S2(s,Jl-J), l.61·1.91(m, IOH). 2.16·2.44(m,71-J). 3.ll ·.l,]$(m, IM), 

].C15·3.76(in. 2H). 4.19..4.2~~~1, 2H}. 4.40(d,J=8.88, I H), 5.30·5.47(m, I H). 6.38(d,d,J1""10. I 2Hz.JJ= I. 78Hz·.t H). 6.4J(s. I H), _7. J4(d,tl. 

l1=10.12Hz.JJ•l.31Hz. IH. MASStES+\:605.5 

IB.27 0.89(t,J-7.32Hz. 3H).0.99(d.J=7. J 1Hz. JH), 1.l l(s,3H), l.34(q~J-7.53Hz, 2H), l.52(s,]H), l.S5·1.5'J(m, 2H). 1.73-2.ll4(m.4H), 2.22· 

2.37(m, 7H), :{l4(m, IH), ~.69·3.73(m, 2H), 4.24{d,l•l.36Hz, 2H),4.40(d,J•8.57, I H). 5.30·5.48(m. I H). 6.J8(dd,J1=I O. IJHz. 

ll""l.701-Jz IH , 6.43rs, IHl 7. !Jfd,J•I0.12Hz, IH'.·MASS 'ES+': 565.3 

lB.2R. 0.1}4(d,.l-7.17Hz, 3H), l.08(s,JH), l.12(t,J=7.S8Hz.3H), 1.27.J.32(m, IH), 1.53(s,3H). 1.<i4·1.83(m,4HJ. 2.22·2.48(m.7H), J.Jo.J.]4(m, 

I H), 4.40(d, J'Q7.59, I H), 4.60(d,d J1=1S.58Hz.Jrl.63Hz, IH),4,84(d,d J 1•1S.60Hz,J1=?.18Hz, I H). 5.J0·5.47(m, IM), Ci.]7(tl,d 

l1=10.17Hz,JJ=l .46Hz. IH), 6.43ts, IH). 7.12td,ls\Q.10Hz. IH). MASS iES+': 491.2 

IB.21J ll.1)1)(d.J- 7.121-lz, JH), l .12(s.JH), l.31-1.J6{m. IH). l.52(s.3H). l.54·1.70{m. SH). l.7] 0 1.CJ2(m.<1H). 2.18-2.38(m, l1H). 2.72-2.RO {m, 

I H), 3.32-3.J7(m, IH). ].()4.J.76{m, 2H), 4.24{s, 2H), 4.4J(d,J=8.7S, IH), 5.Jl-5.47(m.1 H). <i.J8(c.l,d.J1"'IO.l.6Hz,Ji=IC141·b~ 11·1). 

Ci.44(s, IH), 7.14(d • .J:I0.17Hz,IH). MASS IVS+): 577.2 · -

Ill.JO O.~l1l(ll,./=7.131-Jz, 3H), I .06(s,JH); 1.1 l(t,J=7:59Hz,3H), 1.30·1.35{m, I H), 1.52(s,JH), 1.7~-2.04(111.4H), 2.17-2.43(m. 71·1), J . .l 1-

J.JC1(m, I H), 3.S7(dd,J1=13.64Hz.Jl•7.49Hz, IH),J.73(dd,J,sJJ.86Hz, J'f"8.50Hz. 1 H). 4.21(dtJ,J,a\2.C>4Hz.lJ'"(1.89H;,., I HJ, 4.33{dd, 

J1= 12.891-Jz, J!=S. I 3Hz. I H), 4.37(d, 1=10.81 Hz, I H}. 5.30-5.46(m,I H). S.52·5.59(m,I H). !\.7 3·5.79(m.I H), 6.37{dd, J 1-10.14Hz, 

Jrl.74Hz, I H\, 6.43(s, lHl, 7.22fdd,J1=10.10Hz.li=l.03Hz, JHl MASS tES+\: 539.3 

10.31 0.98(d,J-7.l I Hz. JH), I .J0-1.17(m, 6H), l.l5(s,3H). l .30·1.36(m. IH}. l.54(s.3H), 1.73·1.90(m,3H), ?.20·2.44(m, SH). 3.03(d; 

J=2.S6Hz, I H), 3.34-3.J8(m, I H). 3.68(dd, 2H). 4.40(d,J .. 8.47, IH),4.S5(d,·J=l5.4Hz. IH), 7.72(d, J=IS.4Hz, IH). 5.31-5.49(m. I H). 

6.36(dd, J 1=tO.l IHz,J1=1.l.62Hz IH), 6.431s, I Hl, 7.lt.td,l=!0.1 IHz, lH). MASS tES+): 615.5 fM+Na)*. 

IB.32 O.CJ8(d,J=7.1Hz. JH). l.12{t, Js7.49Hz,3HJ,l .JJ(sJH), l.20·1.36(m, 1H),1.54(s.3H), l.70-.\.93(m.3H). 2.!0{s, JH). 2. l'.1·2.42(m.<1I·!). 

2.88(s. I HJ; J.34·3.J7(m. I H), 3.64(d,J=16.77, I HJ. 3.72(d,J•l6.82, IH),4.411.12(d,J=S.07Hz. IH), 4.5b(d.J=J 5.4Hz.l 1;1).4.(1~l .. !2(d. 

J=I S.4Hz, IH). 5.30-5.47(m,I H), 6.38(dd,J1•10.12Hz.J'f"l.50Hz. 1H),6.43(s. I H), 7.17(d.J=I0.15Hz.IH). ~1ASS (ES+): MIJ.O 

tM+Na)". 

lll.33 0.'.17(t.J=7.7.47Hz. 3H), 0.98(d,J=7.44Hz, 3H), l.12(t,J=7.64Hz,3H). l .l5{s,3H), l.30·1.36(m, I H). 1.54(s,31-JJ, 1.Ci6(q,.J=7.421-1z. 2H), 

l.70·1.94(m, 4H), 2.19-2A6(m, SH). 3.0l(d, J=2.63Hz. IH). 3.33-3.JS(m. IH). 3.64(d,J=16.88Hz. 1 Hl. J.72(d. J=ICt.751-Jz. I HJ, d.40(d, 

,/""8.<18Hz, I H), 4.53(t,d,J1=.15.J8Hz, J2=1.70Hi IH), 4.72(dd,J1=15.J9HZ.Jr,,.l.62Hz, 1 H}. S.3 l-5.48(m,IH). 6.37(dd, 1 1=\0.12Mz. 

Jrl.77Hz, IH),6.43(s, IH), 7.lb(dd,J1=10.15Hz,J,=J.26Hz \H). MASS(Es+):607.S . 

18.34. O.CJ8(tl, J=7.15Hz. 3H). l.12(t,J:7.S9Hz, 3HJ. 1.16(s,3H), l.IS(d,J-7.00Hz. 3H). l.19(iJ.J .. 6.96Hz. JH). 1.30-1.36(m, I Hl. l.54(s.:3H), 

l.70-l .94(m. 4H). 2.19·2.48(m, 4H), 2.36(q, J=7.5SHz, 2H), 2.S6·2.63(m, IH). 3.1 l(d, l=J.05i-Jz. I H). 3.]J-J.37(m. I H}. 3.<i5ftl, 

J=l6.93Hz. I H), 3.7J(d, J:\ 7.26Hz, IH), 4._40(d,J-8.83Hz, IH),4.53(t,d,J1=15.38Hz.J==l .7iHz I HI. 4.73{dd,J1"'15.J6Hz,J].,;l Jil Hz, 

IH). 5.31-5.48'm,IH), 6.371dd,J1-I0.12Hz.JFl.79Hz. I H',6.4jrs, I H). 7.16(dd.J1=10.12Hz.J·=l.17Hz I H). MASS tES+:): 607.7 

10.J~ O.'JJ{1.J=7.31 Hz, JH). 0.98(d,J-7.15Hz. JH), 1.12(t;J:7 .71Hz,3H), 1.15(s. 3H). 1.25-l .41(m, Jl;I). 1.54(s, 3H), 1.55·1.94(m, C1l·D. 2.19· 

2.46(m. SH). J.OJ(d,J=2.91 Hz. I H).J.33-3.38(m, IH). 3.64(d,J:l6.76Hz, IH), 3.72(d,J=16.71 Hz. IH). 4.40(d, J=8.90Hz. I H), 4.5J(l.d. 

J1-15.40Hz, Ji=J.75Hz, I H), 4.71(dd,J,;,,IS.4 I Hz.Jl=l.43Hz, IH}, 5.J l-5.4S(m, IH), 6.J7(dd,J1=10.J3Hz,J!=l.78Hz. 1H).6.43(s. I H). 

7.16{dd.J1=10. I IH.z., l1=Ll<JHz IH). MASS (ES+): 621.5 

Ill.JC• 0.98(tl, J=7.18Hz, 3H). 1.12(1, J=7.S9Hz, 3H), 1.15(s, JH), l 25·1.36(m, I H), 1.55(s. JH). 1.73-2.04{m. 6H). 2.20-2.47(m, IOHJ; J. lC1· 

J.20(m, 2H), 3.J4-3.37(m, \H), 3.68(Twa d;2H), 4.41(d,J•8.64Hz, lH),4.54(t,d,J1=15.38Hz, 12,,.l.74Hz I H). 4.72(1,d,J1=15.J71it:. 

Jl=l.66Hz. IH), 5.33-5.45(m, IH}, 6.37(dd, }f"'l0.16Hz, Jrl.81Hz, IH),6.43{s, I H), 7.lh(.dd,J1=10. JOHz.J!=l .2C11-Jz, 11-lJ. ~IASS 

(ES+): (119.7 

10.37 0.91(t.J=6.86Hz, JH), 0.98(d,J-7.15Hz, JH), 1.12(1, J=7.59Hz, 3H), l.15(s. 3H). l.25·1.J6(11l. 3H). l.54(s, JH), l.C11-l .94(m, bHJ, 2.1 1>· 

2.38(111, SH), J.OS(d, J=3.03Hz, 1 H), l.34-3.JS{m. IH). 3.64(d,J=l6.70Hz. I H),3.72(d.J=l6.93Hz. \H). 4.40Cd.1=8.58Mz. 11·1). 4.:'i2(d. 

l=l 5.37Hz. 11·1), 4.72(d,.J:l5.JC)Hz, I H), 5.31-5.47(m; I H). 6.37(dd, J 1=10.14Hz. Ji=l.7:'iHz. I H). C1.4J(s. I H). 7.1 C1(dd . ./1==10.C1JH7.. 

l?=l .04 Hz, I H'. MASS (ES+l : 634.8 . · 

10.38 l.07(s.3H}. l.14{t,J=7.53Hz. JH), l.21-l.28(m, IHI. 1.42(d,J-7.27Hz, JH), \.S5(s,3H). l.b0-l.651ni.l 1·-1}. 1.90-2.00(m.SMI. 2.2<1-

2.42{m,7H). 2.6!-2.71(m, IH), J.36(d, l=i6.65, l H), 3.80(d,J-16.65, I H), 4.26(m.2H). 4.40(d,J=8.JK. I H)._6.14(s.I HJ, C1~35(dtl. 

J1=10.06Hz.JJ=l.39Hz. I H), 7.24'd,J=I0.23Hz,IH). MASS (ES+h 541.6 (M+Na)'. · · . 

IRJ1l 1.06(s.3H). 1:15(1, J=7.54Hz, JH), l.21·1.29(m, I HJ, l.43(d,.1=::7.35Hz, JH). I .SJ(s,JH). 1.70-2.CK> (m.6H), 2.27-2.41(m.61i). J.J:'i{l!.1. 

J 1:\6.67,J?=2.34 I H), 3.81(d,t,J1•16.67, 11=2.08, IH), 4.25-4.28(m, 2H), 4,40(d,J=8.32Hz, ·I H), 5.3 !·5.48(m, l H), 6.37(dd, 

J1=10.12Hz. Ji-I. 77Hz, IH\ 6.44fs, I H), 7.16fdd,11=10.12Hz,/f"l.16Hz, 1 H). MASS fES+': 559.2 (M~Nnf 

IB.40 t.04{d, J=7.13Hz, 3H), 1.16(s,3H), 1.25-1.31.J(m, ~H), l.4J(s,3H), l.44(sJH). 1.SS(s. 3Hl. I .72-l .94(m. JH). 2.28·2.Sl{m. 4HJ. J.J<J. 

3.44(m, IH), 3.67(d, J=l6.29Hz, 1 H), 3.7S(d. J=16.24Hz, IH ), 4.60(s, I H),4.98-4.99(m. 1 H), 5.37·5.50(n1,I H), C1.32-6.35(m, 2H). 

6.53(dd. J 1:3.41 Hz, J 1=1.65Hz, IHl, 7.12(d, J=3.48Hz. IHl, 7.26fd,J-10.03Hz, IH), 7.C..f(s. I H). J\IASS (ES+l: 625.0(M+Nuf 

H3.4 I 0.% {d, 3H,J:7.16Hz), 1.06 (s, 3H}, 1.12 (1, 3H, J=7.57Hz). 1.26·1.34 (m, IH), 1.53 (s • .JH), 1.7\-1.91 (m, 3H). 2.24-2.39 (m, C1H). 3.30· 

3.35 (m, I H). 3.76 (s. JH). 4.41 (m, I H), 4.71 (IH, ddd,J1•15.93Hz.Jt=4.75Hz,J,:\ ,81 Hzl. 4.84 (ddd. I H.J1==16.UOHz.J!=4.7:iHz . 

. J,=l.R2Hz). 5.34 & S.46 (m, IH), 6.03 (d, I H,JsJ5.77Hz), 6.37 (dd. I H. J 1 ... \0. \5Hz,J~=\.78Hz). CJ.44 (s. I HJ. 6.CJJ -6.97(m. I 1-1). 7 .12 

(d<l. J1=10.13Hz.11=1.18Hz). MASS (Es+h 573.l(M+Na)*. • · . 

IB.42 1.00 (d, JH,.1=7.15Hz}, 1.06 (s, 3H), 1.12 (t, 3H, J=7.56Hz), 1.30..1.35 (m. I H)~ \.52 (s. JH). l.73-L87 (ni. 4H), 2.22-2.40(m. l1HJ. 3.34· 

3.3<1 (m. I H). 3.71 (d, 2H, J=7.09Hz), 3.74 (s. 3H). 4.4Q (d, IH,J=8.85Hz), 5.32 & 5.44 tm. 11-1). 6.02 (d, I H.J""l5.4C1Hz). <1.Jl( tdd. l M. 

J 1=10.15Hz,11=1.791-Jz), 6.43 (s, IH), 6.85-6.89 (m, I HJ. 7.12 fdd, I H,11=10.ISHz. li=l. lSHzl. MASS (E:S+): 589.l(M+N:if. 

\ 
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H-NMlt (i ppm), MASS (El IF .. "+· 1114) 

Nu 
l\1.4J 1.03 (S, 3H), 1.t.S.:J .23 (m, )Ii), 1.27 (t, JH,J•7.l211z), 1.45 (s, JH), 1.47-J.55 (m, I H), l.(t)·l .70 (m, 21-1), l.HO·l .117 (n1. HI). 1.l)J-2.IJO 

(m, I 1-1), 2.0IJ-2.16 (m, JH), 2.32·2.JC1 (m, I Ii), 2.53-2.<11 (m. IH), 2.91-2.98 (m, I H). J, 76 (s, JH), 4. IJ (dorq, 2H. ,/1=\4,22Hz, . 

J1•7. IOHz,Jl=2.IJHz), 4.51 (s, I H), 4.79(d, I H.J=l .62Hz), 4.80 (d, I H,J=l.62Hz), 6.02 (s, I H), b.UCI (d. I H,J=l S.77HzJ. ll.27 (dd, 111, 

·J,=IU.09Hz. Ji•l.751-lz), 6.1)4 (d ort. IH. l1=15.76Hz. J1=4.71 Hzl 7.23 (d, IH. J::cJ0.11 Hz). MASS (F.I): 516 

10.4~ 0.IJ9{d,J=7 .. 13Hz. JH), I .09(s,3M). 1.11 (I, J=7.38Hz. Jli}, 1.29-J,JS(m. IH), 1.39(t,J=7.18Hz. JH) 1.SJ(s.JHJ, 1.72-1.RIJ(m. 311). 2.20-

2.50(111, C1H). 3.32·3.37(nt, I H), 3.52(d,J=IJ.42Hz, Iii), 3.62{dd,J1=15.97H7.;J2A4.53Hz, I H}.4.37(q,J=7.15Hz. 21-t), 4.JR-4.ilO(m. 111), 

4.70-4,R2$nl. I H), .5.30-5.47(~.I H). 5.82-5.SJ(m, 2H). 6.37(dd,J1-IO.IJHz, J 2-l .77Hz. I H), 6.43(s, I H). 7.15(dd.J1=Hl.llMz. ' 

Ji=l.181·17 .. IH'. 
lll.45 1.04(d,.l-7.06H7., 3M), I .J6(s.3H), I .29·1.34{m. I H), 1.Ct8(s, JH), 1.J\.J .97{m,4H),2.37-2.70(m,5H). 3.38-3,4 l(m. I H). 3.70(d.,/=\6.1,'i, 

I H). 3.71J(d,J•16.32Hz. I H), 4. JS-4.16(m, 2H), 4.SJ(d,J=2.4Hz, IH),4.74(1, Jc5.94, I H). 5.0J(d, JsJ.C17Hz, I HJ. C1.0S(!1, IM), fl.2lCldd. 

J1=10.07Hz,J~=l .271-1z. ·I H). 6.53(dd, J1=3.ISHz.J<Fl.47Hz. IH}, 7, 18(d. J= 3.35, IH). 7.31 (d. J=IO. I IHz. I H), 7.<13(br-s. t H). MASS 

'ES+); 5'J5.4(M+Na)'. • . 

JB.4(1 1.07(d,J=7.1<1Hz. 3H}, l.15(s,3H), l.35-l.38(in I HJ. 1.39(1. /'-7.14Hz. 3H). 1.56{s. 3H). 1.76-l .97(m, 3H). 2.28-2.50(01. SHJ. 3.411· 

3.44(m, 1 H), 3.SS(dd, l1=14.06Hz.JrZ.91 Hz. IH), 3.65(dd,J1=15.79Hz,lr4.86~z. IH), 4.361q, J-7.17Hz. 2H). 4.43(d,.1=9.21 Mz. 111). 

4. 70-4.SJ(nl. I H), 5.32-5.49(m,I H), 5.83-5.85(m.2H), 6.39(dd,J1•10.13Hz, J 1-i .82Hz, I H}, 6.45(s, I H), 6.48(dd, J 1=3.41JHz,Jrl .73Hz. 

JH). 7.11(dd,J·=3.49Hz,J1=0.64Hz,11-1\ 7.J 8(dd,J1-IO.l llb:, )i•l.20Hz, 11-1), 7.S7Cdd,J1=1.6Hz, J 1;().70Hz. JH). 

IB.47 I .06(d,J=7.13Hz, JH), I .12(s,3H), 1.34-1.JS(m, I H}, l.38(t, .!=7.16Hz, JH), 1.55(s, 3H). l.77·1.98(m, 3H), 2.25-2.48(m. 5H) • .J.42· 

3.45(m, I H}, 3.63(dd, J1•l 3. 76Hz, Jz=7 .S7Hz, I H), 3. 76(dd,J1::;] J.79Hz, Jr8.48Hz. I H), 4.36(q, J=7 .J 7Hz. 2H), 4.4J(d, J=S. 99Hz. 11-1), 

4.95·5.0S(m, 2H}, 5.31-5.SO(m.I H), 5.67·5.71(m.I H}, 5.77-5.Bl(m, l H),6.39(dd,J1""10.14Hz,Jrt.55Hz. I H), 6.45(s, I H), C1.49{dd, 

J 1=3.32Hz,Jt""l.55Hz, I Hl, 7.1 Jtdd, J=3.48Hz,I H\, 7.Jtifd,J=I0.14Hz, IH). 7.58(s. IH\ 

10.48 l.05(d.J0 7.15Hz, JH), I .17(s,3H), l.37-l.40(m. IH), I .49(d,J""7.07Hz.3H}, l.55(s,3H), I .77·1.99(m, 4H). 2.13(s.3H), 2.17-2.48(m,4H), 

3.42°J.4U(m, IH}. J.U7(d, J=l6,90, I H), 3.77(d, J=i6.82Hz, \H},·4.44(d,J•8.50Hz, IH). 4.64(1:d,J1=15.4Hz,Jf=l.87Hz. IH), 4.78(1,d, 

J1= 15.41 Hi. J.rl .86Hz. I HJ, 5.09(q, J=6.37Hz, I H), 5.32-5.51(m. 1 H), 6.39{dd, J1=l O. l 2Hz, J!"" I .78Hz. I H), 6.4S(s. I H). 6.50(<1tl. . 

J1=3.49Hz. Jrl.73Hz. I H), 7.l2(dd,J1-3.47Hz,JlzQ.49Hz, IH). 7.16{dd,J1cl0.14Hz,J!=l.31Hz. I H).7.59(d, J==0.75Hz, I H). MASS 

'ES+\: C189.0 . . 

Ul.49 0.97(1. J•7.7.47Hz. 3H}, 0.98(d, J=7.44Hz, JH}. \.12(t,J=7.64Hz,JH), 1.15(s.JH), 1.JO·l .36(m, !HJ, l.54(s,3H). 1.M(q,J=7.42H;,~ 2H). 

\.70·1.94(m, 4H), 2.19-i.46(ni,'8H), 3.0l(d,)=2.63Hz, IH). 3.J3-J.j8(ni, I HJ, 3.64(d, J=16.88Hz. I H), J.72(d. J11:!6. 75Uz, I HJ. 4.40fU, 

J=8.68Hz1 I H), 4.SJ(t,d, J 1=15.38Hz,J;i=I .70Hz. 1 H). 4.72(dd,J1=15.39Hz, Jt=l.62Hz, I H). 5.31-5.48(m,I H). Ct.37(dd,J,=10.12Hz. 

)'f"°l.77Hz, I H), 6.43(s. IH), 7.16tdd, J 1=10.J 5Hz.Jrl.26Hz I H'. MASS tES+': 607.5 

IB.50 1.06(d,J=7. I 6Hz, J H}, I. l 7(d, J=2.39Hz, 3H), 1.l 8{d, J=2.37Hz, 3H), 1.21 (s, 3H), 1.35-1.41 (m, I H), l.5Cl(s, 3H). I. TJ-2.00(m, 3H). 2.29-

2.62(m, 5H), 3.21(d,J:c:2,62Hz:, I H), 3.42-J.49(m, IH). 3.67(d, J-16.136Hz, 1H),3.75(d,J=l6.81 Hz. I H),4.45(d.J=ll.5IJH7~ I H). 4.52Cd. 

J=l5.45Hz. I HJ. 4.74(d, J=J 5.33Hz, I H), 5.33-5.SO(m, IH), 6.40(dd,J1=10.05Hz,1,==l.65Hz, I H), 6.45(s. I H). 6.50(dd .. /i .. J.SOH7., 

J:r=1.69Hz. I H\ 7. IJ(dd, J 1•3.56Hz,J1=0.57Hz. I H\, 7.\9tdd,J1;().75Hz.Ji-O.:ziHz, Hn, 7.58(s, I HJ.·l\1ASS (ES+\: 667.0rM+NaJ' 

IB.5J 1.06(d, J=7.l6Hz. 3H), l.21(s, 9H), I .22(s, JH), l.35-J.41(m, I H), L56(s,3H), 1.77-2.00(m,_IH), 2.29-2.53(m, I H). 3.27(d,J-J.09H7. 

IHJ. J.42·3.47(m, I H), 3.67(d,J=/6.88Hz, I H), 3.74(d;J"'16.89Hz. I H),4.45(d,J=B.56Hz, IH), 4.50(d,J=/J.3.5Hz. IM), 4.75(d. 

J=l5..l0Hz, 1 HJ, 5.3J-5.40{m. I H), 6.40(dd,J1=10.\9Hz.J1=1.84Hz, IH), 6.45(s, IH), 6.SO(dd,J1-3.51 HzJ1-1.68Hz. I HJ. 7.14{d; 

J=J..IJHz. 1 H), 7.17(dd,J1=15.12Hz. J2=0.99Hz, IH\, 7.58rd,J-0.911Hz, I H):MASS IES+): 680.9(M+Na)" ' 

IB.52 O.CJ8(d.J=7.14Hz. 3H), I .12{1,J=7.56Hz, JH), l.17(s, Jli), l.22(s, 9H), l.30.l.36(m, IH). J:54(s.3H), 1.73-1.QS(m, JH), 2.21-2.40(m. 

6Hi. 3.20{d.J=J.29Hz. I H). 3.34-3.JS(m, 1H),3.68(hr•s,"ZH), 4.40(d,J•8.77Hz, IH}, 4.50(d,J=l4.59Hz. I HJ. 4.74(d.J=15.33H7.. 111), 

5.30-5.SO{m.I H), 6.37tdd,J1=10.12Hz. Ji=l. 77Hz. I H), 6.4J(s, IH). 7.JVdd J 1=10.09Hz,Jl=l.04Hz,I H). MASS (ES+l: Cl43.0{M+Nai' 

IB.53 0.94Cd .. /=7.45Hz. JH). l.06(d,Jo-=7.18Hz. JH}. I .12(s. 3H), 1.34-l.40(m, IH), 1.5S(s, 3H), 1.66(1,J=J.41Hz.2H). 1.77·2.Cl5(m. ?H.J .. 

2.30(1. J=7.45Hz. 2H). ·2.35-2.48(m, 4H), 3.43-J.47(m, IH). 3.66(d,.1=7.79Hz, I H), 3.43(tl,J=9.05H7., IHI, 4.76-4.JIJ(m. 2HJ. 5.51). 

5.72(m. I H), 6.J9(dd,J1=10.17Hz,lrl.80Hz, I HJ. 6.45(s. I H), 6.49(dd,Ji"'i48Hz. J:i"";l .81 HZ, ·1·H), 7.12(0, JaJ:42Hz. I HJ. 7.17(dd. 

1 1=J0.08Hz,J!=l.02Hz..l H), 7.58(d.J=0.93Hz. IH\. MASS (ES+\: 669.0iM+Nal• . . . 

113.54 l.06{d,' 3H,J=7.14Hz), 1.2 l(s, 3H), l.J8-l.41(m. I H). 1.39(1, JH,J=7.\5Hz), J.56(s, 3H), l.77-l .90(rn. 3H). 2.28-2.64(111. -SH) .. 1.37-

J.45(m, I H), J.72(br-s. 2H}. 4.38{q,J=7.12Hz, 2H}, 4.'t6(d,J=8.96Hz, I H), 4.79(d,J-15.27Hz. I H), 4.89(d,J=l5.31 Hz. I H), 5.32-

5.51lm. IH). 6.40(dd,J1=10.14Hz,Jt=l.77Hz, I H), 6.45(s, IH), 6..50(dd. J 1 ... 3.47Hz.Jrl.69Hz. I H}. 7.12(d,J=3.2SJ:lz. Iii). 7.19(dd. 

J 1-10.l l Hz, J,=0.85Hz, l H\ 7.58ld,J=0.72Hz. I H}. · · 

JB.55 0.9C\l\.J=7.42Hz, 3H), l.07(d.J=7. l 8Hz, JH). 1.2\(s,PH), J.36-L42(m, IH), 1.56(s, 3H). ·I .65(q.J=7.43Hz. 2H). 1.70·2.0Z(m, JHJ. 2.29-

2.53tm. 6H), J.09(d,J-2.87Hz. I H), 3.43-3.47(01, I H), 3.67(d,J=l6.68Hz, I H), 3.77(d,1=16.66Hz. I HJ. 4.46(d.J::;8.60Hz. I 1-1), 4.SJ(d. 

J .. J$.41Hz; 1 H). 4.73(d, J=I 5.JSHz, 1 H), 5.33·5.SO(m, I H), 6.40(dd, J 1=10.l 7Hz.Jrl.81 Hz. I H), 6.46(s, IH), 7.IO(dd,J1";4.83Hz. 

ji"'3.IJ4Hi, I HJ, 7.19(dd.J1=10.!0Hz.Ji=l .02Hz. IH). 7.57(dd.11=5.01Hz, J2=1.05Hz, I H)? 7.75(dd, J,•J.71Hz:Jicl .03Hz. I HJ. MASS' 

(ES+) : Ci82.9(M+Na)• . . . 

113.5(1 O.Q6(1,J=7.40Hz. JH). l.05(d.1=7.16Hz. 3H), 1.2l(s, JH), 1.37·1.40(m, 1 H), 1.,56(s, JH), l .(16{q,J=7.42Hz. 2H}. I. 78-2.0(m. JHi 2.2~-

2.4 ((m. 6H), 3.1 l (d, J=J.OJHz, I H), J.38-3.45(m, I H), 3.71 (d, J• I 1.09Hz, I HJ, 4.46(d, J=B. 70Hz, I H), 4.52(d. J=J 5.J 7Hz. I H). 4.74(d, 

J=l5.J4Hz. l H),"6.42(dd,J1=10. \8Hz,J2=1.82Hz, IH), 6.46(s, I H), 6.94(d, J=4.09Hz, I H). 7.19(dd,J1:::10.09Hz.Jl=l .OhHz. I H). 7.54hl. 

J=4.07H2. I H). MASS lES+' : 716.9(M+Na\• . . · 

IB.57 0,92-1.QJ(in, 4H). 1.05(d,J•7.26Hz. JH). l. l 9(s, JH), l.,35-1.40(m, I H). t.56(s.~H), 1.61~1.98(m, 4H), 2.28-2.51(m,4~). J.0(1(d, 

J•2.41 Hz, I H), J.4J-3.46(m, I H), 3.66(d,J=\6.84Hz, IH), 3.77(d, J=l6.114Hz, I H}, 4.44(d,J=8.44Hz, I H), 4.55(d,:/-/6.2JHz, \H). 

4.70(d,J•l4.68Hz, I H), 5.33-5.SO(m,1H),6.40(dd,J1=10.JSHz,Jrl.79Hz. IH), 6.45(s, I H),6.50(dd,J1=3.47Hz.Ji=l.65Hz. I H), 7.1 J(d. 

J=3.3Hz, IH). 7.18'dd,J1=IO. \OHz,J2=1.04Hz. I H}, 7.59(d,J=0.83Hz 1 H\, MASS IES+\: 693:0(M+Nar . 

IB . .58 l.06(d. J=7.14Hz. 3H), l.2 l(s.3H), l .35-l.4l(m, IH). l.S7(s, JH). t .77-2.04(m, SH), 2.21-2.5J(m, SH), 3.15-3.21(m, 2H). 3.42-3.47(m. 

I H). 3.67(d.J=/6.81Hz. I H), 3.75(d,J=17.06Hz. IH), 4.45(d, J ... 8.6/Hz, I H}, 4.43(d,J=/5.JJHz, I H),4.73(d.J=\5.39Hz. I H). j.3J· 

5.SOtm. I H), C1.40(dd,.J1=J0.14Hz, J1=1.82Hz, 1 H), 6.45(s, 1 H), 6,50(dd,J1=3.47Hz,J1=l.C10M2. I H), 7.13(d.J=J.1fiHz. I HJ. 7.1 K(dd. 

J1<=10.18Hz,J~:::l.26Hz, I H). 7 .58(d, J-1.7.l Hz, IH). MASS (ES.+-): 678.9(M+Na)' 

\ 
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Comp. ·11-NMR (I ppm). ~IASS (El I ES+. mil;) 
No 

IB.59 l.0{1(d, J-7.1611z, JH), l.21(s,JH), l.JS-J·.41(m, IH), l.56(sJH), l.62-1:9(m, llH}, 2.28-2.Sl(m, 4H). 2.73-2.Rl(m, 111). ;\.17Cd. 
J=2.,'i.fl I;:, I H), J.42-J.49(m. I HJ. 3.66(d. J=l6.87Hz. I H), 3.75(d,J• I 6.86Hz, 111), 4.44{d, J==X.4M lz, I H). 4.51 (d, ,/• 15.J 11 b:, 11 IJ, 
4. 74(d, J=- I S.JJHz, I H), 5.33-S.SQ(m, I H), 6.40(dd, J1=IO. I 8Hz. Jz>=l .82Hz, I HJ, 6.45(s, I H)~ C1.SO(dd, J 11:1J.48H7. • .Ii= I. 71>Hz. 1111. 
7.IJ(d, J•J.41Hz. I H), 7.l 7Cdd,J, ... J0.08Hz, JFl.08Hz, IH), 7.59(d,J-l.89Hz. I HJ. MASS tF'.S+): 693.0(M+Na)' 

lll.C10 IJ,tJS(I, J 7.J8Hz, JH}. l.06(d,J-7.18Hz, JH), l.12(s, JH), 1.34-l .40(m, I Ii). 1.S.S(s. JH), l.Jl4(q . .l-7.441·1z. 2H). 1.74-1.•J41m •. l!·I). 
2.JO(t,J:::r7,4(1Hz, 2H). 2.36:2.SO{m. 4H).2.72(s, I H), J.42-3.47(m, IH), J.5J(dd,J1•14.08Hz,Ji7,C1.'J2Mz. I HJ. J.C17(dd, ./1=14.01 Hi!:. 
J!=S.33Hz. IH), 4.42(d,J=8.S3Hz, IH), 4.SO(dd,J1""13.23Hz.J1""'4.74Hz, I H}, 4.62(dd.J1=I J.201-17.,JJ""-5.70Hz. I HJ, 5.32-~..J•J(m, 1111. 
S.<17-S.81 (m, 21-1), 6.J9(dd,J1""10.l9.Hz,J,=l.80Hz, I H), 6.45(s, IH). 6.49(dd,J1=J.49Hz, JJ-l.S61fr .. I H), 7.12{J,JcoJ.42Jil. JM). 
7. I 6(dtl, J1= l 0. I 5Hz. JJ=l .02Hz. I H), 7.S8(d,.J=0.79Hz. I H).MASS (ES+) : 669.0(M+NaJ" 

IB.C1I I .OJ{d, J-7.12.Hz. JH), I. l<J(s,JH),.l .25-l .42(m, 2H), l .SS(s, JH), t.6S-l .96(m, JH), 2.2 \-2.46(m, 4H), 3.4S(m, I H), J.71 (d, J .. I C1.!i I Hz. 
I H), 3.79(d; J=l6.46HZ. I H ), 4.20-4.JO(m, 2H). 4.46(d,J=8.42Hz. IH), S.30-5.SO(m.I H), 6.42(dd, ,/1=10.0SHz.J1=1.80H7 .. IM), C1.47(s, 
I IH, 7.1 S(dd, J1-IO.J5Hz,J,=J.21Hz, I H), 7.43(d,J=B.59Hz. 2H), 7.IWd,J=8.5SHz. 2Hl. MASS lES+l: 640.9(M+ Nu)' 

IO.C12 l .OJ(d, Jss7.05Hz, JH), I .20(s.3H}. I .22· l.9J(m, 8H), 2.29-2.51 (m, 4H), J.44-3.50(m. I H), 3. 7 l(d, J= I C1.42Hz. I HJ, J.SO(d. J-1 C1.S2Hz. 
I H ), 4.26-4.32(m, 2H), 4.46(d, J•8.81Hzt I H), 5.33-5.SO(m,l H), 6.40-6.42(m, I H), 6.46(s, I H), 7. I 6(dd, J= JO. I SHz. I H ), 7 JIJfd, 

J=7.QI Hz, I H), 7.55ld,J""7.56Hz, IH)7.79td,.P7.76Hz, I H\, 7,c)l(s, IH\. MASS lES+\: 640.9(M+ Na\" 
IB.CJ3 I .06(d,J--7.14Hz, 3H). l.19(s,3H), J.36-l.41{m, I H), l.SS(s, lH}, 1.74-l.99(nt. 3H), 2.17·2.Sl(m, SH). J.42-3.46(m. I 1-1), J,c,1J(d. 

J=I fl.73 Hz, I H), J.76{d, J=l 6.91 Hz. I H ). 3.81 (s, 3H), 4.4S(d, J=8.63Hz, I H), 4.66{td, J 1=-I S.52Hz,J1•1.70Hz, I H), 4. 7J(td. J 1=15.49Hz, 
Ji=l. 71 Hz, I H), 5.J3·5.49(m. IH), 6.40(dd, J1=10.l 2Hz,JJ""I. 72Hz. I H),6.45(s,I H), 6.SO(dd, J 1=3.48Hz. Jt=I :68Hz. I H), 7 .14(d. · 
J=3.43Hz, I Hl, 7.16(dd, J1cl0.09Hz.Jr(l.99Hz. IHl. 7.S9Cd,J:0,92Hz, IH). MASS. {E:S+): 654.9 (M +Na)'". 

JB.64 I .06(d,J•7.16H.t, JH), l.19(s,JH), J.JJ(l.J=7.05Hz. 3H ), l.J6-\.41(m, I H), l.55(s, JH). l.74-l .99(m. 3H). 2.28-2.SO(m. 4Hl. 2.5l1(d. 
J .. l .85Hz. IH ), J.42·3.47(m, I H),,3.69(d,J=l6.88Hz, I H). 3.76(d,J=l6.88Hz, I H ), 4.22(q.J=7.13Hz. 2H ), 4.44(d,J=8.65Hz, I H). 
4.65(d, J=I 5.49Hz, ~'H), 4.72(d, ./=15.41 Hz, I H), .5.J3-S.49(m, l H), 6.40(dd,J1"' I0.13Hz. Jrl .63Hz, I H), 6.45(s,i H). 6.5 J(dd, J 1=3.44Hz 
Ji=l.69Hz. I H), 7.l4(d,J=3.50Hz, IHl. 7.16fd,.P-10.20Hz, I H), 7.59(d,J-0.87Hz. I H\, MASS CES+); 669.l{M + Nar. 

J0.(15. l.06(d, J=7.19Hz, JH}, I .20(s,3H), 1.34-lAJ(m, IH), J .SO(s, 9H). 1.SS(s, JH), l.62·1.99(m, 3H), 2.28-2.S4(m. SH). 3.43-J.48fm. 111). 
3.68(d, J=l 6.70Hz. I H), 3. 77(d, J= l6.65Hz, I H ), 4.44(d, J=8.51Hz, I H ), ·4.57-4.68(m, 2H), 5.33-5.4Q(m,I H), 6.40{dd, J 1=1V.OC1H7., 
J!=J.i9Hz. I H),6.4SCs,IH\, 6.50Cdd,J1•3.48Hz.Jt"l.78Hz. IH), 7.1l-7.14(m,2H). 7.S<J(d,J=l.OOHz, IH) .. :\1ASS CES+J: 697.0(M +Nu)' 

IB.<1(1 O.<J6(d,J-6.74Hz, 6HJ,I .06(d.J'''7.13Hz, 3H), 1.19{~.JH), J.3;5·1 .41(m, IH), 1.55(s:3H), l.74-2.00{m.4H). 2.28-2.52(m, 5H) . .\.43-3.4!•(m 
I H), 3.69(d, J-16.SOHz. 1H),3.77(d,J=l6.79Hz, IH }, 3.93(d,J=6.72Hz. 2H ), 4.44(d,J=8.62Hz. I H). 4.66fd.J=IS.49Hz. I HJ. 4.71Cd. 
J=IS.48Hz, IH), 5.33·S.49(m,IH). 6.40(dd,Jr-10.18Hz,Jrl.48Hz. IH),6.45(s,IH), 6.SO(dd,J1=3.36Hz.J?=l .5<JHz. I HJ. 7.13-
7.16(m,2Hl, 7.S9(s, JHl. MASS (ES+): 697.0lM +Na\", . ' . 

I0.67 l.06(d, J=7.14Hz, 3H), I .19(s, JH), 1.3S-L4l(m, I H), l.55(s,3H}, l.77·2.14(m.5H), 2.28-2.72(m, SH), 2.55(1.J-7.26Hz, 2HJ:3.42· 
3.47(m, IH). 3.59(t,J=6.37Hz, 2H), 3.64(d,J=l6.76Hz, I H), 3.76(d,J .. J6.58Hz, I H): 4.46(d, J-8.65Hz, I H), 4.58(d,J=l5.J9Hz. I HJ. 
4.73(d. J=l S.40Hz. JH). 5.33-5.49(m.I H), 6.40(dd,J1m10.14Hz,JJ"'l.64Hz, I H), 6.45(s, I H), 6.SO{dd •• l1=3.4Hz.Jl-l.57Hz. I ~I. 7.U(d, 
J=J.45Hz, I H). 7.l 8(d. J:9.98Hz. I H), 7.59rd,.J=0.7SHz, IH\. MASS (ES+l: 679.0 

II3.!18 1.0S(d.J=7.14Hz, 3H), 1.12(5, 3H), l.19(s, 9H), J.34·1.40(m, JH), l.55(s •. 3H), l.71-2.06(m, 3H), 2.27-2.52(m, 4H), 3.42-3.41.Cm. HI 1. 
3.Ci3(d.J-/ /. 76Hz, IH), 3.68(d, J=l l.84Hz., I H), 4.4J(d,J=9.10Hz, IH). 4.74(dd, J 1=13.0fJHz.J1=C1.26Hz. I H), 4.79(dd,J,:l.l.58Hz. 
J~=6.06Hz, I H), S.32-5.49(m, I H), 5.5S-5.74(m, IH), 6.39(dd,J1=10.19Hz, Jz=l.41 Hz, I H), 6.45(s, 2H), 6.4<J{dd,J1=J.34Hz.J~=,l .53Hz. 
I H), 7.12(d,J=3.4SHz. 1 H), 7.JS(d,J-I0.17Hz, IH), 7.58($, IH).MASS <ES+l: 683.0(M+NaJ~ . 

113.61) I .06(d, J=7.I SHz, 3H}. 1.1J(s,3H), J.20{s, 9H), l.34-l.42(m, I H), 1.55(5, JH), J.71-l .95(m, 3H), 2.17-2.53{m, 4H). 2.81(s, IHJ, 3.42· 
3.49(m, I H), J.S4(dd, 11=14.17Hz,Jr=7.36Hz, I H), 3.67{dd,J1=14.01Hz.Jr5.52Hz, IH), 4.42(d, J•8.46Hz. I H), 4.SO(dd • .11"' D.<11 Hz. 
J:z=4.34Hz, I H), 4.62(dd,J1=13.51 Hz,Jr5.59Hz, I H), 5.32·5.49(m, IH), 5.64-S.80(m, 2H), 6.39{dd,J1=10.18Hz,Jrl .7711z. IH). 6.~S(s, 
I H), 6.49(dd, J 1=3.43Hz. Jr I.SO Hz, 1 H), 7.12(d, J=l.31 Hz, I H), 7. I 5(dd, J 1=10.24Hz. J:i=().78Hz, I H). 7 .S8{d. J=0.8SHz. I HJ. l\1ASS 
{ES+): 683.!(M+Nat . . . . . . .. ·. 

IB.70 I .06(d, 3H,J=7.16Hz), 1.19(s, JH), l.36·1.42(m, I H), I .S6(s, lH), I .77·1.96(m. 3H}.-2.29-2.S2(m. SH), 3.:41-3.45(m, I H). 3.71J(d. IH. 
J 111 16.7SHz). 3.77(d,J."'16.9JHz, I H), 4.46{d, J=8.62Hz, IH), 4.77(d,J=l5.J0Hz, I H), 4.89{d,J=I 5.J I Hz. 1 HJ. 5.33-S.50{m. 1 Ml. 5.1l1l(s. 
I H), 6.40{dd, J 1=10.16Hz, J1=1.75Hz, IH), 6.4S(s, IH), 6.SO{dd, J 1 .. J.47Hz,J1=1.67Hz. IH), 7.l 2(d,./=.J.41Hz. I H), 7.17(d,J=IO.l lJHz. 
JH), 7.S9(s, IH). MASS IES+): 597.2r IM+Na)" of IB.41 

IB.71 0.92(q, J:::4.52Hz, 3H), l.06(d, 'J=1. II Hz, 3H), J.15{dd, JH), 1.22(.s, JH), 1.22(5, 3H), 1.35-1.41 (m. I H). 1.56{5,JH), 1.4(1·2.0fl!m. :i H ), 
2.29-2.S3(Jl), !iH), 3.22;3.26(dd, IH), 3.40-3.SO(m, I H), 3.66{d,J=/6.S8Hz, I H), 3.75(d.J=l6.83Hz. I H}. 4.45(d,J=8.J9Hz. IHJ. 4.48· 
4.53{m, I H).5.33-5.50(Jn, I H), 6.40{dd,J1=10.ISHz,:trl.71 Hz, I H), 6.45(s, I H), 6.SO(dd,J,=3.39Hz,J?"'l.67Hz, I H), 7.13{d • .1:3.49Hz; 
I H\, 7, J9td,J=I0.13Hz, IH), 7 .. 58(s, IHl. MASS IES+l: 659.3 

IB.72 . 1.03(s, 9H), 1.0S(d, J'-1.35Hz, :3H), I .20(s, 3H), \.Jsq.40(m. I HJ, l .S6(s,3H). 1.72·2.0J(m. 3H), 2.20(d.J=l 3.1 I Hz, I H). 2.24itl. 
J=l3.16Hz. I H), 2.29-2.54(m, 4H), 3.07(s, IH). 3.44~3.48(m,1 H), J.63(d,J=\6.81 Hz, I H), 3.78(d. J==l<1.84Hz. I H). 4.<i4(d.J=8.47Hz. 
IH). 4.50(d,J=IS.41Hz. I H), 4,73(d,J=IS.35Hz, I H), 5.33-S.SO{m, I HJ. 6.40{dd, J 1=10.17Hz.Ji=1.78Hz. IH). 6.45(s, I HJ. C150idd. 
J 1=3.45Hz.J1=1.78Hz. I H), 7.14Cd,J=3.37Hz, I H\, 7.18fdd,J1-9.63Hz.J1-J .07Hz, IH). 7.59Cs, I Hl.MASS IES+\: 673.3 

lB.73 l.06(d,J-7.l7Hz, 3H), l.15(t,J=7.57Hz, JH), 1.20{.s, 3H), J .35-1.41(m. lH), I .56(s, 3H), 1.74-2.00(m. JH). 2.28-2.52(m. (11i). J.IO(tl. 
J=2,84Hz, I H), 3.42-J.46(m. I H}, 3.66(d,J=l6.80Hz, IH), 3.75(d,J-16.82Hz, I H), 4.4S(d, J=R.54Ht, IH), 4.54(d, J .. 15.4RHz. I H). 
4,7J(d,J=I S.38Hz. I HJ. S.JJ-5.40{m, I H), 6.40(dd,J1=10.l I Hz,J2=1.76Hz, I H), 6.4S(s, I H), 6.SO(dd,J1=3.49Hz,J1=1.65Hz. I Ml: 
7.13(d,J=3.351-iz, I H), 7.18<dd,J1=10.06Hz,Jrl.04Hz, IH). 7.59Cd, J=0.80Hz. I H).MASS (ES+): 631.3 

113.74 0.98(d,J'-7, IOHz. JH), 1.16(s, 3H); 1.30·1.36(m, IH). l.40(t.J=7.12Hz. JH). 1.54(s, JH). I .73-1.'J9(m. SH). 2.10-2.47(m. 81-1). 2.61(m, 
I H), J.11-3. l<J(m, I H), 3.31-3.JS(m, I H), 3.67(d,J=l6.90Hz, IH), J.73Cd. J=16.78Hz. I HJ. 4.36-4.41(m. 3H). 4.79 (d. J=l5.2JH?-. 1 H). 
4,88 (d, J=15.28Hz, I H), S.31-5.48(m, 'IH), 6.38(d,J1•10.17Hz, IH), 6.43(s, I H), 7.17 (d.J=I0.05Hz. I H).l\IASS (ES+J: 585.221 
(M+Na)' of 18.08 l 

\ 
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('ump. 
No 

1H-NMR (i ppm). MASS (F.I / F_c;+. ml::) 

111.75 0.'J8(d.J-7.18Hz. JH), l .lfi(s,3H). l.18(d,J-3.67Hz. 3HJ, 1.20(d,J=J.71H1~ Jll). l.2'J-l .35(m, IH), 1.54{.s, JI-I); 1.70·1.'J'J(m. 51-1). 2.lr'" 

2.Cd(m, ')MJ. 3.12(d,J=J.61 Hz, I H), 3.12·3.20(m. I H), 3.33·3.JS(m, I H}, J.Ct.'i(d,J""i<1.Ct4Hz. 11-1}, J.72(d.J.::JC1.2Cil lz, 11.11. 4.40fd, . 

.l=R.93, I H), 4.52(d,J= 15.32, IH), 4.73(d,J.,.15.33H~. I H), 5.31·5.48(m, I M),(lj7(dd,J1•10.0tJl l7.,./!""1.77Hz. I 1-1), c1:4J(s. 111), 7.1!1 hi. 

./1•10.101-!z.Ji-l.IOHz, IH). MASS (ES+): 633.25 

111.76 l.CJ6(d, J""7.17Hz, JM). I .22(s, JH). 1.35-1.4\(m, 1 H). 1.57(s.3H). J.67-2.0J(m. I H}, 2.211-2.Sl(m, 41-1), J .. 1 l(d, J=3.0tiH7.. Ill) •• l4:'ifm. 

1 M), J.Ci1(d,J=/6.78Hi, I H), 3.73(d,J=l 7.10Hz. HI), 4.4S(d,J=7.4}Hz, I 1·1), 4.48(d,J=/5.4/Hz. 111), 4.73(d.J=l5.40117.. 111). 5.33-

5.40(111, I H). 6.40(dd, J,=10.07Hz,Jrl.79Hz. IH), 6.45(5, IH), 6.SO(dd,J1=J.47H7.,J1=1.8IH7_ 1 HJ. 7.14(d.J=J.2MH7 .. 111). 7. lK!tld. 

J,=I 0.07Hz. Jz .. J:07Hz, I H), 7.S8td, .l=0.97Hz. I H). MASS IES+l : 737 .4 

IB.77 I .Or1(d.J=7.12Hz, 31-1). 1.lll(s.3H), l.2S-1.4J(m. 2H). 1.SS(s. JH), 1.74-l.97(m, 3H}, 2.211·2.SO(m, 4H}. 3.24fq. J=llJ.07Hz, 2H~J.42· 

J.45(m. I Ii). ).<18(d, J= I 6.80Hz. I H), 3. 76(d, .fwl6.82Hz. 1 H ), 4.4S{d, J=8.5M-lz, I H), 4.6S(d, J= 15.34Hz, I HJ. 4.8J(d, .I= 15.JJHz, IM J, 

5.33.-5.41J(m,I H), 6.41(dd,Ja=IO.J4Hz.Jrl .72Hz. IH).6.4l(s,IH), 6.51(dd,.f1•J.42Hz..h=l.<12HI' .. .I HJ, 7.IJCd.J.aJ.421-17.. 1111, 7. IC1(tl, 

J=I0.14Hz, !Hl, 7.S9Cs, I H). MASS fES+l: 707.IJ(M +Na) .. 

IB.78 1.06(d, JsoJ.14Hz, JH). I .2J(s, 3H), 1.3S-l .41(m. IH), 1.57(s.3H), 1.77-l.99(ni. JH), 2.28-2.SJ(m, 4H). 3.1 \(s, I H), 3.39-3.45(01. I HJ. 

3.45(s, 3H), 3J17(d,J=J7.19Hz, I H), J.7J(d,Jcl6.96Hz, 1H),4.0J(d,J=l6.48Hz, I H),4.IO{d, J=lb.SSHz, I H). 4.4J(d.J=8.74Hz. 11-1). 

4.58(d, J•l5.30Hz, I H), 4.S8(d,J=J5.33Hz. I H), 5.33-5.SO{m. IH), 6.39(dd.J1=10.14Hz. Jl=l.71 Hz. I H), 6.4S(s, IH), C1.SO(dd, . . 

11=3.4 I Hz. Jr=l .76Hz, I HJ, 7. l 2(d, 1=3.SSHz. I HJ, 7 .I 7(dd.J1=10. l 9Hz. Jr().74Hz. I H), 7 .58(d, J=0.71 Hz. I H). MASS (ES+l : (147.24 

l[l.JI) I .OC1(d.J-7.16Hz, 3H), I .23(s, JH), 1.27(t,J•7.04Hz. 3H), l.35-1.41(m, lH), 1.56(s,3H), 1.73·1.99(m, 3H), 2.28-2.53{m, 4H), 3.17fs, 

IM). J.31J-3.42(m. IH), 3.S7(dd, J1=7.03Hz,Jf"2.J8Hz. I H), 3.60(dd,J1=4.44Hz. Jl"'2.44Hz, I H), 3.6S(d,J•l 6.18Hz, 1 H). J.73(d, 

J=l6.94Hz, I H), 4.0J{d, J=16.64Hz, IH). 4.14(d,J-J6.63Hz. IH),4.43(d,J•8.74Hz, I H), 4,S6(d,J=1S.41 Hz. IH), 4.85(d.J::::J5.3fll-lz. 

I H). S.3J-5.50(m, 1 H). 6.38(dd, J 1•10.1 l Hz. Jl•l.72Hz. 1H),6.4S(s, I H), 6.50(dd,J1•3.49Hz. J 1=1.Ci5Hz. I H). 7.t2(d,J=3.37Hz. IH). 

7.17(d;J=I0.17Hz, IHl; 7.58(d,J=l.57Hz: IHl. f\IASS IES+J: 661.22 . . • 

IB.IW I .05(d,J 7.lOHz, 3H), 1. I 8(s,3H), l.25-l .42(m,2H), l.S5(s,3H), 1.71-2.00(m,3H), 2.17-2.Sl(m,4H). 2.62-2.68(m, 4H). J.43-3.49(m. I H) 

3.68(d, J=l 6. 72Hz. I H), 3.75(d, J=16. 78Hz, 1 H ), 4.4S(d, J=S.41 Hz. 1 H), 4.S8(d, J:csJ S.45Hz, I H). 4". 74(d. J=t5.45Hz, I HJ. 5.33-

5.49(m,IH), 6.42(dd,J1~10.09Hz,J,=l.58Hz. I H),6.4S(s, IH),'6.51(dd,J1><3.41 Hz.Ji•l.69Hz, I H), 7.14(d, FJ.41 Hz. I HJ, 7.22(ll. 

J= l0.04Hz. J fi), ·7 .S9(s. 1 H). MASS (ES-t-) : 697.1 rll'M+Nal' 

113.81 J .06(d. 3H,J-7.l 7Hz), l.18(s, JH}, I .3S-l.41(m. I H), I .56(s,JH), J.77-\.99(m. 3H), 2.09(s, 3H), 2.28-2.Sl(m. 4H). 2.91(d, IH, 

J=2.60Hz), 3.42·3.47(m, I H), 3.66(d, IH,.J-16.74Hz), 3.76(d,J•t6.'78Hz, l Hj, 4.46(d,J=8.63Hz, I H), 4.56{d,t, J1=-IS.4CiHz,Jl= 1.7K 

H7., IH), 4.70(d,J1•15.39Hz.Jz=I .65Hz,IH), 5.32-5.SO(m, IH), 6.39(dd,J1=10.07Hz, J1=1.79Hz, I H). 6.4S(s. I H). 6.SO(dd •. J1=J . .'i3Mz. 

J~=l.68Hz, I H). 7.14(d,J=3.37Hz, JH\, 7.2Q(dd,J1::ilO.l 8Hz.J.,.. J.23Hz. IH), 7.59(d,J=0.86Hz. 1 H).l\1ASS {ES+): 617.1 

IB.82 1.06(d.J-7.18Hz. 3H), 1.IJ(s,3H), 1.16(d, J-l.26Hz. 3H); 1.18(d,P.1.30Hz, 3H), l.34-1.43(m. IH), 1.SS(s. JH). J .77-1 .95Cm." JHJ. 2.28-

2.S3(m, 4H). 2.53-2.SO(m, I H), 2.8l(m, 1 H),3.43-3.48(m, I H), 3.54(dd,Ji=14.12Hz, Jr7.21>Hz. IH). 3.66(dd.J1::i\4.07Mz.Ji=5.45Hz. 

I H).4.43(d,J=8.57Hz, 1H),4.SO(dd, J1=13.32Hz.Jl=4.S2Hz. IH), 4.62(dd,J1=13.25Hz.J1=5.69Hz. I H). 5.32-5.4()(m. I H). 5.!15~ 

S:80{m,2H). 6.39(dd, J 1=1O.I5Hz •. Jl=J.79Hz, t HJ, 6.4S(s, I H), 6.SO(dd, J1=3.46Hz, J?"" I .64Hz. I H). 7 .11 {d. J .. 3.431-lz. 11·1 I. 7. I Mthl. 

Ji= I 0.03Hz, Jl:0.93Hz. I Hl. 7 .58(d, J.:o:s6Hz. I H). MASS ([S+l : 647. I 

113.8J J .OC1(d. J-7. t 7Hz. 3H), l.12(s. 3H). 1. l6(d;J"'6.98Hz, 6H), J.34-l.40tm. IH). J.SS(s, JH), I .77·2.~6(m, JH). 2.28:2-59{m, 51-1.), .\.42-

3.47(m, I H), 3.66(d,J•7.82Hz, 2H), 4.44(d, J=9.08Hz, I H).4.75-4.79(m, 2H), S.34-S.47(m, .1 H), S.58-S.72(m. 2H), 6.39(dd . ./17'lll. I (1H7.. 

' h= I. 79Hz, I H), 6.4S(s, I H), 6.49(dd, J 1=3.41 Hz. J1=! .82Hz, I H), 7. I 2(d, J=J. i 9Hz, I H). 7 .16(dd. J 1=111.0SHz. J:=.l.06Hz. 1 l·H. 7 .SM( hr· 

s. IH). ~1ASS(ES+l:647.I . - . 

IB.R4 O.IJS(d, J-7.1 SHz, 3H), 1.17(s,3H), l.22(s, 9H}, l.27-J.38(m. I H). J.54(s.JH); l.70·1.99(m, SH), 2.17-2.SO(m. 8H). J.12-3. I K(m. I 1-1). 

3.21 (d.J=J.24Hz, IH), 3.35-3.JS(m, I H). 3.6S(d,J=l6.86Hz. IH),3.6~(d.J=l6.86Hz, I 1-1), 3.72(d,J=l7 .02Hz. I HJ, 4,)9(d . .1=8.Ci! l-lz; 

I H). 4.Sl(d,J=lS.31 Hz, l HJ. 4.7J(d,J=l5.33Hz. IH), S.31-5.48(m,IH), 6.J7(dd, Ji•I0.11.Hz, J 2•1.61 Hz. I H ). 6.43(s, I HJ. 7._15{c.I. 

J=10.16'Hz, IH). MASS IES+l: 64.7.I. · . . . . 

IB.!:l5 0.86(t,J=7.46Hz, JH), l.05(d,J=7 .lSHz.. 3H), 1.17(s, 6H}. 1.23(s, JH), t.3S-1.41(m, I H). I .SC>(s,JH). 1.73-2.0t(m. JH), 2.21l-2.5l>(m. 4HJ. 

3.36(br·s. 1 H), J.43-3.49(m, IH), 4.40(d, IH), 4.48{d,J=JS.37Hz, IH). 4.76(d.J=l5.31Hz, I H), 5.34-5.SO{m. I HJ. 6.40(dd .. /1=l0.l 7Mz. 

J~=1.72Hz, I H), 6.4S(s, IH), 6.SO(dd,J1""J.44Hz:.J:=l.67Hz. I H), 7.13(d,J=3.37Hz. IH). 7.l 7(dd, J1=10.07Hz.J:=O.C10Hz. I HJ, 7 . .'iX!s. 

I HJ. MASS IES+) : 673.26 

llJ.RC1 O.IJ6(s. 3H), \.06(d, J=5.33Hz, 3H), l.07(s, 3H). 1.13(s. 3H). l.25(s, JH), 1.JS-\.4l(m, IH). I .S6(s,JH), I .69-2.13(m .. 6H). 2.2R-2.57(m. 

SH). J. IO(s, 1 H). 3.39-3.42(m, J H), 3.66(d;J=16.62Hz. JH), 3.73(d,J=17. !0Hz, I H), 4.53(d,J=8.19H7., l H1. -l-.C14(J.J=l:'i.20M1.. 1 Ml. 

4.92(d.J=/5.2JHz. IH), S.33-5.SO(m, I H), 6.4l(dd,J1=10.07Hz,Jl=\.78Hz, IH), 6.44(s. I H), 6.49(dd, Ji-3.51 Hz. J!-l .70lh .. I HI. 

7.12(t1.J=J.41 Hz, IH), 7.29(dd, J 1=10.04Hz, J1..0.99Hz, !Hl. 7.58(d,J-0.95Hz, IH). MASS (ES+): 777.IS(M+:Na)' 

lll.87 1.06(d.J-7.lSHz, JH), 1.23(s, 3H), 1.33(s, 9H), 1.33-l.38(m, IH), l.56(s, 3HJ, 1.77~2.0B(m, 3H), 2.29·2 . .53{m.4H). 3.471m. 1 H). J.6 l(il, 

J=l 6.75Hz, IH), 3.80(d,J-16.80Hz, tH), 4.)B(d,J-16.0)Hz, I H), 4.44(d,J=8.47Hz, I H). 4.72(d, J=J5.70Hz. 1l-l),4.78(s. I H). 5 .. \J. 

5.49(m, I H), 6.39(dd,J1•10.09Hz,J2=1.72Hz, IH), 6.45(s, IH),6.50(dd,J1=3.45Hz,Jr=l .62Hz. I H). 7.14(m. 2H). 7.59(d.J=0.74M7.. I MJ. 

MASS (ES+): 696.20(M+Na}+ . . 

IB.88 1.06(d, J=7.l 7Hz, 3H), J .18(s,3H), 1.35-l.41(m, 2H), 1.SS(s, JH). l.77-l.'l6(m. 3H), 2.17·2.47(m, 4H), J.42-3.46(111, l HJ, J.6f1{ll. 

J=l!1.77Hz. I H}, 3.76(d,J=l6.80Hz, l.H ), 4.IS(q,J=7.15Hz. 2H), 4.4S(d,J=8.67Hz, I HJ. 4.59(d,J=l5.47Hz. I HI. 4.73(d,J=l 5 . .\f1lfa, l HJ 

5.32-5.49(m,I H}, 6.40(dd,J1=10.09Hz.J2=1.7SHz, IH),6.41(s,I H),6.Sl(dd, J1=3.46Hz, J!=l .81 Hz, I H), 7. \3(d.J .. J.361-lz. l l·I), 7.20(t.ld, 

J 1=10.14Hz. h=l .08Hz, I Hl,7.S9(s, IHl. MASS-rES+l: 725.tSCM + Nal' 

Ill.II" 0.78(d, J=6.98Hz, JH), 0.88(d, J=7.03Hz, JH), {d, J=6.41Hz. JH). t.02-1.IO(m, SH), l.20(s,JH), l.30-l.-t9(m, )H). 1.55(s. JM), 1.f11J 

2.00(m, 7H), 2.28-2.Sl(m, 4H), 2.59(s, I H ), 3 . .42-3.46(m, IH), 3.69(d,J=16.S6Hz, I H), J.76(d,J=ICi,tHHz. I H ). 4.42id . .1=X.51U·lz. I Ml 

4.59{td, J1•10.91 Hz. J 1-4.39Hz, tH), 4.62(d, Jc:l5.52Hz, IH), 4.72(d, J=IS.41Hz, 1H),5.32-S.49(m.1H),6.40(dd.J1=IO. UIHz.Ji=l JH Hz 

I H), 6.45(s,I H), 6.SO(dd,J1=3.47Hz.J2=1.78Hz, I H), 7.12-7.14(m, 2H), 7.SIJ(s,I H). MASS (ES+) : 771J.32(M.;. Na)' 

\ 
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Comp. H·NMR (0 ppm), MASS (El IF-"+, 111/:) 

No 
IB.90 l.Cl'1(d,./=7.14H7 .. 311), l.J 7{s, .\1-1), l.J4-l.40(m, IH), l.SS(s, JH), 1.76-l.97(m, 31-1}, 2.0rtfs. JH), 2.2K·2.54Cm. 4Ul, J.41-.'.4fl (Ill, 1111. 

J.<17-3. 75(111, 211), 4.00{dd, J1=l K.2211z. JJ""5.4C1Hz. I Hl. 4.Qll(dd, J 1=18.221-lz, Ji:::S.84117 .. 111). 4.41 (ti, J=5JI 11 b:. I Hl. 4. 7 It:>. 21 ll. 5.J:!· 

.'i.49(m, 11·1), {1. I l{s, I Ii), 6.J'J(dd,J1"'li?- l6Hz, Jr=I. 79Hz, IH~ 6.45(s, IH). r1.SO(dJ,J1•.1.451-l:i;,J1-I. 77117:. II IJ. 7.12(,1 .. 1,..l.Sll l;r. 110. 

7.1 1J(tld,J1• I0.09Hz:, Jt•·O.'J61-lz, I H), 7.58(d,J•0.90Hz. Ill). MASS tEs+): 696.JJ(M+Nu)" . · 

·ln.1J1 O.'JC1(d,J-r1.72H7., 3H)., 1.0S(tl,J•7.15Hz, JH), I .19(s, JH), I .3S-1.41(m, I H), 1.SS{s. JH), I .78-2.fl2{m. 4M). 2.J0-2.CtJ[m. SUI •• l.41-

J.45{m, I B); 3.70(d,J=l<>.81Hz.1H),3.76(d,J=l6.76Hz, IH).J,1)3(d,J=6.80Hz. 2H). 4.44.4.4C1(m, 1111. 4.Ct(i(d.J=IS.SJll:t~ I H).4.7\td. 

J=l S.SOHz, I H), S.3J-5.4lJ(m; IH), C1.40(cld,J1=10.13Hz.Jrl.67Hz, I H). 6.4(1{s. 111}. 6.94{t1, 1=4.00l lz. I Ii). 7.15hl.J=1U.221 lz. 111). 

7.5J(d,J=!4.0I Hz, IH). MASS IES+): 747.0fM+Nal' . 

113.1)2 l.05(d,J=7.14Hz.JH), 1.18(d.J-6.98Hz.3H), l.ICJ(d,J-7.IJHz,JH), l.22(s,3H). l.3S-l.41(m, \H}. l.56[s,JHl. l.7R·2.00(m,3MJ,2.28-

2.<1)(111, 511), J.23(d,J=J.19Hz, IH),3.40-3.4.S(m, IH). 3.67·3.7.S(m. 2H), 3.4.S·J,47{m, IH), 3.49-3.77(m, 1H), 5.J3·5.50{m, I H).<1.4 l(dd. 

11=10.ISHz, Jl=l .79~1z, I H). 6.46(s, I H}, 6.93{d,J-4.0Hz, IH). 7.18(dd, J1=10.14Hz,J1•1.08Hz, IM). 7.SJ{d,./-4,0RHz. 110. M
0

ASS 

fES+l:717.12(M+Nar. ' 

10.93 l.0£1(d,J•7.l(>Hz, JH), I .17(sJH), l.J3(1,J•7.12Hz,3H ), l.36-J.40(m, IH). 1.SS{s.3H). 1.71-1,tJJ(m, 31-1}, 2.28-2.48{m, 411). 2.71(s, I H) 

3.42-J.4K(m, I H), J.68{d, J=l6,7'>Hz, I H), J.77(d,J=l6.60Hz, IH ),4.25-4.JO(m, 2H ),4.44(m, IM). 4.Ci8(d,J=IS.47Hz. I HJ. 4.Rl(d. 

J=15.45Hz, I H), S.l2-S.4lJ(n1,IH), 6.2l(d,J=l2.01Hz, I H ). 6.32(d,J=l l.98Hz. 1 H ).6.40{dd.J1=10.10Hz. J 1a[ .75Hz. 111). Ct.45(s,I 1-1). 

Cl.50(dd, J1=J.47Hz. Jrl. 75Hz, I H). 7. I 3(d. J=3.42Hz, I H), 7. J9(dd, J,=J0.25Hz .. /rQJU Hz. 1 H). 7 .SIJ(ll . .fmO.RRl·b .. 111). l\1ASS (ES+) 

72J.2Z(M+Na.\"· . 

IB.94 l.06Cd.J-7.17Hz,JH), J.18(s,JH), l.35·1.41(m, IH). 1.56(s, JH). 1. 74·1.99(m, JH), 2.28-2.47(n1, 4HJ, 2.liJ-2.C19(m. 4H). 2.'H(:>. IM), J.43 

3.47(m, I H), 3.Ci6(d,J=l6.86Hz, IH), 3.70(s, 3H). 3.76(d,J=.l7.21Hz, I H ), 4.45(d, J•8.60Hz. I 14). 4.51l(d, ,/•IS.38Hz. 11:1). 4.C1R(d. 

J= I 5.45Hz, I 1-1}, S.33-5.50(m,l H), 6.41(dd,J1•10.1 SHz, J1•1. 76Hz, I H), 6.46{s, l H). 6.51 (dd. J 1=J.45Hl. Jf~·l .Cl4Hz, I Ml. 7. I J(c.I. 

J•3.43Hz, IH), 7.19(d,J=9.'>7Hz. I H), 7.59(d,J=(l.73Hz, IH}. MASS lES+): 711.l'>(M+Na)' 

IB.~5. I .06(d, J=7.07Hz. JH), l. I 8(s,3H), l.23(d, J=6.20Hz, 3H), I 246(d, .P6.25Hz, JH), I .3S- l.4 l(m. I H). 1 56(s. JH), I. 74-2.00(m, JH).' 2.28-

2.51(m, 4H). :t.S8-2.67(m, 4H), J.OO(s, 1 H ), 3.43-3.47(m, I H), 3.6S(d,'J=J6.97Hz, IH); J.76(d,J=l·7.~7Hz. I H ). 4.46(d . .1=8.0!'i.Hz. I HJ. 

4.59(d.J=I 5.43Hz. IH). 4.72(d.J=l5.40Hz, IH).4.96-S.06(m. IH); S.33·5.49(m,I H). 6.4 l(dd,J1=J0.20Mz,Jrl .24Hz, I 1-1), 6.46(s,IH), 

6.Sl(dd.J1=J.13Hz.Jrt.24Hz. 1 HJ, 7.13fd,J"'3.33Hz., IHl, 7.19Cd.J=I0.11Hz, I Ht 7.S9fs. I H\. MASS lES+): 739,Jl(M+Na)' 

18.1)6 0.92(d,J-6.64Hz, 6H), 1.06(d, J=6.64Hz, JH), 1. I 8(s,3H). l .36-1.4l(m, .I H), 1.S()(s, JH), 1.74·2.06(m, 4H), 2.29-2.51 {m, 4H), 2.<1C1-2.69(m 

4H); 2.':l9(5, I H ), J.4J-J.45(m, I H), 3.66(d;JsJ6.76Hz, I H), J.77(d,J•l6.64Hz, I H ), 3.88(d .. /=l>.57Hz, 2H), 4.4l)(d,J=(1.6f1Hz. IH}, 

4.59{d, J•l 5.40Hz, I H). 4. 7 3(d, J• IS.33Hz. 1 H), S.33-S.49(m,I H), 6.41 (d, Ji= 10. I I Hz. I H), 6.45(s, I H}. 6.50(dc.I, J1:::2.62Hz. Ji= 1.21 Hz. 

I H), 7.IJ(d, J=J.43Hz, I H), 7.J9(d,J=l0.l 1Hz. I Hl, 7.59(s, IHl; MASS IES+l: 753.35(M+Na)" . 

IB.97 0.92(1, J=7.32Hz, JH),1.0S(d,J=7 .. 15Hz, 3H), l.IS(s,3H), 1.20-1.JS(m, SH), l.40-J.62(m. 4HJ. 1.77-2.00(m, 3H). 2.25-2.Slllm. 4M). 2.C1I-

2.69(m, 4H), 2.Q7{s, I H ), 3 .. 42-3.47(m, I H), 3.65(d,J=l6.7\ Hz, I H), J.76(d.J=l6.87Hz. I H ). 4.10(1. J=6.7 I Hz. 2H), 4.45(d, .1=8.S'lH7~ 

I H). 4.5Q(d,J=l5.45Hz, I H). 4.72(d. J==IS .. 43Hz. IH), S.32-5.49(m,I H), 6.39(dd,J1=10.16Hz.J~=l .78Hz. I HJ. 6.46(s.I Hl. C1.~0!dd. 

J 1=3.74Hz, J 1 ... l.47Hz. I HJ, 7. IJ(d, J:=3.44Hz. 1 H). 7.19(dd, J1=IO.IOHz. Jf"().91 Hz, IH). 7.59(d, ./•l.08Hz. I HJ. MASS (ES+): 

753.l 8(M+Nal· 

10.98 1.06(d, J=7. I 2Hz. JH), 1.21 (s, JH), 1.31 (5, 6H), l.35-1.4l(m, I H), 1.56(s.JH), 1.77-2.01 (m, JH), 2.29-2.SJ(m. 4 HJ, 2.91 (ll • .J-1.1611z. -

I ~I}, 3.43-3.47(m, IH), J.58·3.64(m, 2H), 3.66(d,J•17.24Hz, IH), 3.76(d,J=16.76Hz, I H). 4.45-4.47(m, I H), 4.57(d,J=/5.J/iJlz. 11-1). 

4.78(d,J=\S.36Hz, IH). 5.34-5.50(m, I H), 6.40(dd,J1=10.15Hz.Jz=I.46Hz, IH). 6.4.S(s, IHJ. (l.50(dtl, J,=J.28Hz.J1=1.48H:t: I HJ. 

7.14{d,J=J.49Hz, IHl, 7.18ldd J=J0.12Hz, I Hl, 7.59(s, IHl. MASS lES+l: 71S.02CM+Naf . 

IB.QQ 0.94(d,J:r:z6.70Hz, 6H), 1:06(d,J=-7.12Hz,3H), l.17(s,3H), l.25-l.40(m. I H), 1.55(s. 3H), 1.73-1.99(111, 41i), 2.28-2.46(m. 4H) .. 2.73(s. I H l 

J.43-3,47(m. I H). 3.67(d, J;=l6.91Hz. l H): 3.78(d,J=J7.01 Hz. IH). J.99(d,Jz6.69Hz, 2H ), 4.44(d, J=8.42Hz. IH). 4.<17(d. J•l5.5l H;o~ 

I H). 4.81(d.J ... J5.46Hz., I H), S.J2-5.49(m,1H},6.22(d, J=l2.0SHz, IH), 6.J4(d,J .. 12.0JHz. I H), 6.39(dd, J1=10.13Hz,J~"'l .65Hz, I Ml. 

6.4.S(s,I HJ, 6.50(dd, J 1=J.57Hz, J 2=1.85Hz, I H), 7.IJ(d,J-3.44Hz, I H), 7.19(d,J=I0.20Hz. I H), 7.SQ(d, J=0.67Hz. I H). MASS (F~~+): 

75l.16(M+Na·}~ · .. ". 
JB.100 1.06(d, J~7. ISHz. JH), l .16(s,3H), l.25~1.41(m, 'H), J .56{s, 3H), 1.77-I.96(m, JH), 2.28-~.4Q(m, 4H), 2.71(s. I H ), J.4 l-.'.45(m. I l·J), 

3.67(d,J•l6.72Hz, IH), J.77(d,J=l6.87Hz. I H ), J.82(s, 3H), 4.46(m, IH ),4.74{d,J=l5.44Hz. 1H).4.80(d,J:::l5.44Hz. I Hl. 5.J2-~.41Jfm 

I H). 6.42(dd,J1=10.16Hz: J 1=1.79Hz, I H), 6.46(s.l H). 6.SO(dd,J1=3.45Hz,J1=1.76Hz. IH). 6.8<1(d./=l 5.85Hz. I H ). <1.1JO(c.l •• J-..15.1QHz. 

I H ), 7.l 3(d,J=J.Sl Hz, I H), 7!'20(dd, J1=IO.OOHz,JJ=l.OOHz, IHl. 7.59(d.J=0.73Hz. I HJ. l\IASS (ES+): 709.1 irM+Na)' 

18.101 O.%(d,J.:.6.59Hz, 6H), 1.0S(d;J-7.I l5Hz. 3H), 1.20(s. 3H). 1.35-1.41(m, IH). J.56(s, JH). 1.77- 2.0l(m, JH). 2.052·.12(111. 11·1). 2.21-

2.52rm. 6H), 3.07(d, J=2.84Hz. I H), J.43·3.47(m, IH), J.6S(d,J=.J6.86Hz. IH), 3.77(d,J=l6.79Hz. 1H),4.4S(d,J"'8.63Hz. I H). 4.52\d. 

J=IJ.41Hz, I H}, 4.7J(d, J=l5.34Hz, I H), 5.33-5.48(m, IH), 6.40(dd,J1•I0.12Hz, J 2-l.71 Hz, I H),6.4.S(s. I H). 6.50(dtl, .l1=3.4JHz. 

J,=l.61 l~z. I H), 7.13td,J:::3.43Hz, IH\ 7.19(dd,PI0.19H7" I H), 7.58(d,J=0.85Hz, IH). ~IASS {ES+l: 681.0(M+Na')' 

IB.102 0.90(q,J-7.40Hz, JH), 1.05(d,J .. 7.1_4Hz, 3H), 1.2~(s • .JH),:l.35-1.4l(m, IH}, 1.50-l.65(m, 4H), 1.57(s. JH). I. 77-2.0l(m, JM); 2.21 • 

2.5.S(m, 5H), 3.3\(d, J 0 l.,7Hz,l H), J.44-3.47(m, IH), J.64(d,J=J6.7.JHz, 1 H), 3.76(d,J=16.70Hz, I H). 4.4J.4.46(m. I H). 4.41J(d., 

J=/J,J9Hz, I H), 4.78(d,J=IS.38Hz. I H), S.J4'..5.SO(m, IH), 6.40(dd,J1:cl0.08Hz, J1=1.62Hz:. I H). (1.4S(s. I HJ. {1.50(dd .. /i=J .. 17Hz. 

Jt"'l.51Hz, 1 H), 7. \Jfd,J=3.45Hz. I H\, 7.I9(dd,J=I0.16Hz, IH), 7.59(s, IH\, MASS (ES+): 695.0(M+Nn)' 

IB.103 1.05(c.1,J=7.18Hz, JH), ~ .23(s, 3H), 1.34-l.40(m, IH), 1.56(5~ 3H), 1.77·2.0S(m, 3H), 2.17-2.53(m. 4HJ, 2.92(s, 6H). J.44-3.4H{m, I H), 

J.64(d,J=!6.62Hz. I H). J.76(d,J=l6.16Hz, IH), 4.0\(d, J=3.45Hz, I H),4.41-4.43(m, IH}. 4.49(d,./=15.li1Hz. 1H).4.7<1(d •. l"l S.:'iiJH;.:. 

1li),5.JJ·S.SO(m. I H). 6.39(dd,J1=10.1 I Hz,Ji'f'l.75Hz. I H}, 6.4S(s, lH), 6.SO(dd,J1°J.47H~ .. IJ--l.74Mz. I MJ. 7 .\4(d •. /•J.4fll lz. I HI. 

7.18(dd, J1=IO. l6Hz. J1=0.91 Hz, IH\ 1.59(s, I Hl.MASS fES+l: 668.0(M+Nar 
. 

IB.104 1.06{d,J-7.12Hz, JH), 1.21{s, JH), 1.JS-l.41(m, IH), 1.56(s, JH), 1.79(s, JH), 1.80(s, 3H), l.80-l.98(m. JHJ. 2.28·2.52(m. 41·1), 2.70(\I, 

J=2.IC1Hz. I H). 3.42·J.46(m, I HJ, J.67-3.77(m, 2H), J.44-3.46(m, I H), 4.62.4.8.S(m. lHJ. 5.33-S.41)(m. I H), 6.JQ(dtl,.11~10.1 :\l·lz. 

Jrl.70Hz, 1 H), 6.4S(s, 1 H), 6.SO(dd,J1=3.44Hz,Jz=l.71Hz, IH), 7.12(dd,J,,.3.42Hz. IH). 7. \(1(dd .. J,=lll.07Hz.J!=O.IJJHz. 1 Ml. 7.5X!s. 

I H). MASS (ES+): 679.0 

\ 
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('1111111 • 1H-NMll (61111m), ~ASS (El I F.S+.111/:J 
• :"'o 
IU.JOS ll.1Xl(d,J•(1.Jl l-h:, 31-1), 0.9l(d,J•C1.24117., JH), l.OC1(d,P.7.141h:,JH). 1.20(:;, JH). 1.35-1.4 l(m, 111). 1.47·1 .• 'i\>(m, .lf·lJ. J ,;\f1ls • .\11 t. 1.7i• 

2.IXl(m, JI I), 2.21J-2.52(m, 411), 2.35(1, J•7.72Hz, 211), J.l()(d,J•l.65Hz, I H). 3AJ-3.4C1(m, 111), J.C15(c.l,.l-J6.8fJHz. 11 I), ,l.77(11, 

./=IC1J! 1117., 1_11}, 4.44-4.4C1(1n, IH). 4SJ(d,J=/5.JRHI' .. 110. 4.7l(d,J=IS.J3Hz. I H). 5.JJ-5.Sfl(m. 111). (1.JIJ(t!d.J,=I0.1'1'·h· .. J~=l.741·17., 

11·1), C1.45(s, HI). C1.50(dd.J, ... J.431·17.,./!<>l ,77Hz. IM), 7.IJ(d,J=J.Ctt>Hz. Ill), 7.l 8(dd .. /1=10.2211z • ./~==0.7211z, 111). 1.!'i')(s. 11 IJ. ~IASS 
(F:S+): (173.11 

IU.llJCi l .OC1(d .. 1=7."I Hiiz. JMJ. l.17(s,JH), l.J!'i-1.41 (m. 111), 1.55(5. JJI). I. 74· I .117(m. JI-I). 2.28-2.48(m. 41-1). 2.C15(i;. 111). 2.C1IJ·2. 77(m. 411! .. 1.4J 

.\.47(111, I H),'J.(17(r.l,J=IC1.80Hz. 11-1), 3 .. 7C1(d • .J=H1.76Hz. 111}. 4.45(d, J::zR.MIHz. I H). 4.<tl(d,.!=15.481·1z. IH). 4.741d . .1=15.JNllz. 1111. 

5.3Z-5.41)(m.l I I), 5.7 l(d,J=Sll.Ci01-J7 .. 2H). l>.4l(dd,J1""10.18Hr..Jrl.81 Hz. Iii), 6.45(!1,I H), C1.5J(dd.J1=3.4'JH7~ Ji:•J .cl4117- 1111. 7.1.lhl. 

J=J.2lJH7.. 1 H), 7.18(dd,J1• IO.IC1Hz, Ji•0.91 Hz. IH). 7.S1J(d,r0.791-17., I Ht. l\IASS (F.S+l: 721}:~Jl(M+Nu)" 

111.toc. l.OC1(tl • .l-7.17Hz. JH), l.17(s.JH), l.25·1.41(m. 11·1), l.54(s, JH), 1.77-J.QB(m. 3H}. 2.2K·2...11l(m. 5H). J.42·3.47(m. IHI ... '.h1Jfd 
J=.IC1.7KMz. I H), J.78(d, J=ICiJl41-lz. I H ). 4.~4(d, .1=8.741-lz, I H), 4.66(d. J=l7.091·1z. 11·1), 4,84(11 •. /=17.JI Hz. I H). S.J2-:t41JCm. 1111 

5.7R(dd, J1=50.7ZHz.J2=1.89Hz:, I H), S.82(dd, J1=50.31 Hz,Jrl.4)1 Hz. I 1-1). 6.34(d, J=l 2.00l·lz. 111 ). C1.JK(d, J=l2.14Hx. 111 1. C..J•lcdd 

J1=J .. 4(1Hz. J2=1.60Hz, I H), C1.45(s,I H). C1 .. 51(dd • ./1=J.46Hz. ./rl.601-lz, I HI. 7.13(d • .l=J.42Mz. I H ). 7.17(r.l,J=ICl.ll1H1. IH1. 7.5CJid 

J=0.84H1 .. I 1-1). MASSIES+l: 727.26(M+Nn.)" 
10.IOX 1..0C1(d, J'-7.151-lz, 3H), l.19(s,3H), l.25-1.41(m, 11-1), l.!'i5{s, 3H). I .74-1.97(m, JH), 2.29~2.SO(m. 4H). 2.81(s; I H ), 3.43(m, 3111. J.bF(d 

.1=17.U'>l lz. I 1-1), 3.75(d, J=l6:15Hz. IH ), J .. 77(5, 3H). 4.46(d, ./58 .. 71 Hz, IH). 4..<12(d. i=t5.451b:. 11-1). 4 .. 80(tl. J=l5 .. l2Hz. 111) .. 5.:lJ 

5.SO(m,l H). {1.4l(dd, J 1=\0.09Hz. 1J•l .69Hz, I H), 6.45(s,I H), 6.Sl(dd, J 1=3.43Hz, Jt"'i .. f1()Hz. IH). 7. IJ(d, J .. 3.31JH7~ I H1. 7.18(J 

1=10.1s1-1z. I HJ. 7.S9(d, J=0 .. 88Hz. 11n. MASS (ES+): (l97.21JfM+Naf 

113.llllJ l.OC.(d •. /-7. ISHz. 31·1), 1.21(s,3H), 1.37:1..41 (m, l·H), l.44(s, JH), l.45(s. 3H), l.56(s, JH). 1.77-1. Q7(m, 3H), 2.2<J-2.52fm. -1H 1. .l.05(d 

.1=2.12Mz. I H). J.42·3.47(m, JH), 2.71-3.75(m, SH). 4.46(d, J=8.69Hz. IHI. 4.C12(d, ,J::l5.42Hr.; I H). 4.74(d. ,/=15.43Hz. HO. 5.JJ 

5.50(m,ll-I). C1.41(dd, J 1=10..I SHz, Jl=l.76Hz, iH}. 6.45{s,IH). 6.SO(rld, Jr73.48Hz, Ji=l.64Hz. HIJ. J.13(d. J=J.411-17. .. I Ml. 7.1 Redd 

J1=I0.12Hz.Jr=O.<J5Hz. I H), 7.59(d.J=0.88Hz. I H). MASS (Es+): 725.30(M+N:i)' 

lB.1111 l.OCi(d,J=-7.1.5Hz, JH), 1..18(s, IH), l.35·f.42(m. IH}, 1.15(5, 3H), 1.47(5, 3H), I .S5(S, .lH). 1.59-1 .1lK(m. )H). 2.l 7·2 . .51{m. 4H1. 3.l!l~(m 

IH). 2.117(5, I H), 3 .. 39-3 .. 45(m. IH). 3.72(s, 2H), 4.43-4.45(m, I H), 4.64-4.Sl(m, 2H), 5.33·.5.49(m. I 1-1). <1.JCJ(dd.J1=.10.lhliz. J==l .75Hz 

IH) •. 6.45(s, IH}. C1.50(dd, J1•3.45Hz.. J2•1,76Hz. I H). 7.IJ{d. J .. J..44Hz. I H), ii 7(dd, J1-Hl.12Hz •• /~ .. fJ.7l!Hz. 1 l·h. '7.5!l{d •. /=fJ.90Hz 

IH). MASS (ES+): 683.IOCM+Naf 
IB.111 l .OC1(d, J=7 .. 13Hz, 3H), \.23(s, JH). 1.36-\.4l(m, IH), 1.56(d, J-21.29Hz. JH). l.62(d, .1=21.371-lz. 3:-1). 1.77·1.CJQ(m. Jl·I). 2 .. 1S!'.·1.5Jtm 

. 4H), 2 .. 95(s: IH). J .. 3CJ.3.43(m. I H), 3.67{d, J=l6.95Hz. IH), 3.74(1,i, J=l6.49Hz, 1 H), 4.44{d. J=R03Hz. 1 l-1). 4.C101d . ./=15.23Hz .. I HJ 

4.86(d,J=l5.J4Hz, I H). 5.33-5.SO(m. IH). 6.39(dd.J1=IQ 1 IHz. J2:1.63Hz. IH), 6.45(s, I H). (1.50(dd. J1=3.3..'H-lz.Ji"'l.50Uz. I Hi. 7.121d 

J=3.42Hz. I HI. 7.19(d,J=I0.13Hz. 1 Hl. 7..58(s, I Hl. MASS <ES+\: 685.lO{M+Nal· 

10.112 I .06(d,J=7.15Hz, JH), 1.17(s,3H). 1.JS·l.40(m, I H), 1.55(5, JH}, 1 .. 76-1.97(m. 3H}, 2.28·2.47(m,"'4H). 2.71(:;, l·H). J.42·.l.47(m. I 1-1) .. 

J.6CJ(d,J=l6.76Hz. I H), 3.78(d,J=l6.97Hz, IH), J.82(S, JH), 4.44(d,J=8.22Hz. IH), 4.C19(d,J=15 .. 5UHz •. 1l·IJ,4.82fd • .J-.15.54lb;, I H 1. 

5.30·5.<iO(m,I H), 6.23(d.J-l 1.91 Hz. 11-1), 6.33(d,J-12.06Hz. 1 H), 6.40(dd,J1•10.l.4Hz,Ji-1.5RHz. l 1-1). <• .. .i5(s,J Hl. <1.;\ll(dcl,./1..-J . .l I Hz. 

J~=l.51 Hz. IH), 7.1 J(d,J=J.47Hz. I HJ. 7.19(d,J•J0 .. 14Hz. I H), 7 .. S9ls, I HJ. :\·IASS (ES+): C.!l7.7J . 

IH.l 1.\ I .O{i(d,J"'7.12Hz, JH}, 1.16(s,3H). 1.32(t, 3H), 1.35-1.42(m, 2H), I .56(s, 3H), J.72-1.'J7(m, 31-l), 1.2lt-.?.4}l{in, 41-11. :!.Xh(~. I I-I l.•.t ... 12. 

3.45(1n. I HJ, J:c18{d, J=l6.77Hz. I H). 3.77{d, J=l6.62Hz. I H),4.26{q,J=7.07Hz. 2H), 4.46(d .. J=:8 .. tc1Mz. I U). 4 .. 751ll .. ./= 15.JlJilz. I Hi. 

4.KO(d,J=IS.39Hz, I H). 5.30·5.49(m.1 H). 6.4l(dd.Jc=I0.14Hz. h=l .76Hz, I H). 6.46(s.I H). Ci.50tdd .. l,=J.45Hz .. h=l. 7!1Hz. l_HJ; <1 .. 8S1d 

J=J5.75Hz. J.H), 6.90(d. J=J5 .. 90Hz. 11-1), 7.!J(d, J:ii3.74Hz. 1 H). 7.20(dd, J1=10.J 9Hz.J1=0.84Hz. Hl!.759{d.J=IJJl7Hz .. IH). ~IASS 

(ES+): 701.0 
IB.114 0.96(d,J-6.72Hz, 6H), l .06(d,J-7 .13Hz. 31:1). l .\ 7(s,JH). 1.25-l .41(m, IH). I .56(s, JH), 1 .. 74·2.mltm. 4H). 2.28·2.41)1111. 4HJ. 2.8(1(s. IHI 

3.42·J.45(m. I H), 3.68((1, J.,16.76Hz. I H), J .. 78(d.J-=16.83Hz. IH), 4.00(d, J-6.70Hz. 2H). 4.46(d . .f•H.56Hz. I H). 4.75(1\../=1 :' . .i7Hr. .. 

I H), 4.80(d,J .. IS.38Hz, 1 H), 5.30-5.49(m,1 H), 6.4\(dd,J1,...I0 .. 15Hz,Jl-J .80Hz, I H), 6.46(s,I H).11.SO(dd, J 1=J.50Hz .. /:=l.7JMz. 11-11. 

6.85(d,J=l 5.79Hz. I H). 6.CJ2(d,J=15.93Hz, IH), 7.1 J(d,J=3.32Hz, I H), 7.20(dd, J,=I0. \2Hz,Ji=0.9liHz. I H).7.51l!d.J=IJ.1l0Hz. 1 HI. 

1\IASS (ES+): 729.1 
IB.115 0.CJ5(1.J=7 .37Hz, 6H). I .06(d.J'-7.10Hz. 3H), 1.l 7(s, 3H), l.36·1.45(m,JH), l.56(s, JH);~l.67· 1.971m. 7HJ. :!.18·:!.51(m .. 4HJ .. 2.82(s. I ~n 

3.42-3.45(m. I 1-1). J.72Cd.J=l6.78Hz. I HJ, 3.77(d.J=16.74Hz. 1 H),4.22(t,J=6.67Hz. 2H). 4.47{d,J"'8.32Hz. I H).4.75(d • .J=l 5.54Hz. I HI 

4.71J(d,.l=J5.52Hz. IH), 5.JJ-5.49(m, I 1-1), 6.4l(dd,J1=10.13Hz.J1=1.66Hz. I H), 6.46(s.1H).6.:'iO(dd. J,=J.33Hz.J~=l .52Hz. I HJ. c1.8.i1d 

.1=15.81 Hz. 11-ll, 6.90(d, J=l5 .. 77Hz, 1 H). 7. \J(d, J=J.40Hz, I Hl, 7.20Cd, J .. J0.18Hz, I H).7.51>(s. l HI. ~IASS (ES+): 72'l.1 

111116 l.OC1(d •• F7.IC1Hz, JH), 1.lS(d,J 7 .07Hz, JH), 1.l'>(d.J=6.98Hz. JH). J.23(s. JH). 1.31 ·1.36(m. I HI. I.Cills. 3H). l.7:'·.?.U.:Hm.41·1i. 2.17-

2.82(m. l1H), 3.19(s, I 1-1), J..41-J.45(m. I H). J.65-J.75(m, 1H),4.53(d,J=l5.43Hz. I H), 4.<13{s, ll·l) . .i.7Jtd .. /• 15A2Hz. 11,1).<1. I Hs. Hll. 

C1 .. 38(dd, J 1=10 .. 04Hz. ~rl.72Hz. I H). 6.49(dd, J 1=3.43Hz. J:=l.62Hz, IH), 7..l 8(d,Jz:3.35Hz. I HJ. 7.14(d.J=\ll.57Hz. 1 HJ. 7..:'~ld, 

J=0.75Hz. IH°). MASS(ES+):665.l{M+Na.f . .. 

lll.117 0.'Jl(l,J=7.48Hz. JH). 1..05(d,J-7 .. 13Hz, 3H), \.15(d, 3H.J-7.02Hz), 1.22{s. 3H). 1.38-2.00(m. 6Hl. l.56(s .. UI). 2 . .?8-2.4f1(m. 5111 .. •. l•J1tl 

I H • .J=.l.OIJHz), 3 .. 45(m. IH), 3.68-3.73(m, iH), 4.44-4.46(m. 1H),4.5l(il,J=J5.29Hz. I Hl."4.75(d. J=l 5.38Hz. I H). :;.;J.5.521111. I Ml. 

6.40(dd, J1= I 0.1 SH~ Jr!. 78iiz, I HJ, 6.45(s, I H), 6.50(dd.Ji=3.46Hz, 11=1.61 Hz, 1 H), 7. \ 3(d. J=J.32Hz. 11-1). 7. I R(LI • ./1=! 0.0) H;:. 

J2=0.94Hz. I H), 7.S8(d,J=0.89Hz. I H}. l\fASS <ES+): 659.1 

18.118 l .05(d,J=7.15Hz, JH). 1.20(s, JH). 1 .. 35·1.40(m, I H), 1.59{s, JH), 1.77-2.00(m, 3H), 2.28-2.52(111, 4HJ. J.12(d.J-2.71 Hz. IHl ... l.41· • 

3.45(m, I HJ, 3.68(d,J=/6.77Hz, I H), J.75(d,J•l6.87Hz, IH), 4.48-4.50(m, IH), 4.75-4.96(m, 2H). 5.J3·5 .. 50(m. I Hl. (1.41(tld. 

J 1=10.0SHz.Ji=l .70Hz, IH), 6.46{s, I H), 6.49(dd,J1-3.44Hz,J1-=I. 76Hz, IH), 6.55{dd, J 1=3.5 I Hz..l:=l.65Hz. I H). 7 .. 11 (11,J= .. 1 .. ~Jlli. I Hi 

7.22-7.25(m, 2H), 7.57(d,J;().83Hz, I H), 7.6l{d,J=0.85Hz. I H}. MASS CES+); 664).I 

IU.11 1} l.06(d,J-7.12Hz, 3H), 1.17(s,3H). 1.30(d,.J=6.20Hz, 6H). 1.36·1.41 (m, IH), l.56(s, 3H}, l.72-1.IJ7tm. JHJ. 2.28·2.50tm. Jl-!1. 2.~~f~. 11-11 

3.42-J.45(m. IM). J.67(d,J=l6.71 Hz. I H), 3.76(d,J=l C..51 Hz. IH), 4.46(d, J=8.5CiHz. I 1-1). 4.74(d.J=l5.47Mz. I HJ; .i.79(1\../= l:'..-11 Hz. 

I H). 5.08-5. 13{m. IH). 5.33·5.49(m.I H), 6.41 (dd,J1"'IO.IOHz,J1 ... J.58Hz, I HI. 6.46(s.1 ~I}. 6,.50(dd. J1=J.J6Hz.J:=l .C1:?l I;:. 1111. h.XJltl. 

./=1.5.87Hz. IH}. 6.88(d. J:l.5 .. 76Hz, I H'>. 7. J J(d, J=J.39Hz. 1 H). 7.20(d, J=I0.19H7 .. I tl),7.5K(~. I HI. '.\IASS (f.S+): 71:'i.l 

\ \ 



_ / 98 

t:nmp. 'H-NMH (6 ppm). MASS (El I ES+.mk) 

No 
IU.120 LOJ(d, Jll,J=7.0SHz), LI S(s, JH), 1.l6(s, 6H), l.33·1.J')(m, IH), l.SS(s, IH), 1.67-2.0ll(m, JU), 2.2'1·25'>(m, 4H) •• l.''>·.'.4cJ(m. 111]. 

J.:'il(d, I ll,J•4.81Hz), 3.54(d, I H.J .. l l.6Sl-lz), 3.71(J, IH,J•ll1.SJHz), J.77(d, lll,J•IC1.SJHz). 4.7J(l, 1 H;J .. S.Rf1Hz), 4,JJ-L.l~lm. 1111 

4,Ct4(d, IM. J .. I S.64HY.), 4.68(d, I H. JaJS.<1(1Hz), S.07(ti, I H), S.37-S.SJ(m, I H), C1.J l-6.JJ(m. I H), <1.JJI!>. I H ). f1..54(dd. 111, .J,=.1.411 t;.~ 

J1=l.51\l l:-.), 7.12(d, I H.J=3.37Uz), 7.26(d,·'ll-l,J=IO.JOl-lz). 7.66ls, IH). A1ASS IFS+) :61)7.07(M+N.:if 

1n.1·21 l .llS(c.I, JH, J=7.l I Hz), 1.1 B(s, 31-1), 1.JS.t.40(m, I H), l.S6(s, IH), 1.73-2.0G(m. JH), 2.28-2.SS(m. 4Ml. J.OJ(d, I H.J=2.JC!Mzl. J.42-

3.4Cl(m. I H), 3.66(d, IH,1=16.75Hz). 3.77(d, IH.J=H1.77Hz),4.46(d, I H.J=8.20Hz), 4.C17(d, I H,J::.15.4311z}, 4.78(d, 11·1, J=l5.4.lMit. 

5 . .lJ-5.49(m, I Ml. 5.92(d, I H,J=IO.JSHz), 6.12(dd, I H .. /1=17.32Hz,JrJ0.52Hz). 6.39.C1.46(m, IM), C1.4)(d, IH,.1"'1 J.31 lz). fi51lhltl. \ H 

J1=3.27Hz;J • .,.J .52Hzl, 7.12fd, IH,J=J.39Hzl. 7.J9id, I H,J=J0.12Hz\, 7.58fs, I Ml.MASS 'Es+): 621J.05 

IB.122 O.XC1(t •• /-C1.57Hz. 6H), l.06(d,J=7.13Hz.3H), I .16(s,3H), 1.27-1.41(m, I H), 1.SS(s, JH), l.61-l.CJ8(m, RH). 2.29-2.51(m, 4H). 3.JR·J.42Cm 

I H), .l64-J.71J(m, 31-1), 4.Jl'l(d. 1 .. 6.47Hz, I H), 4.68-4.82(m, JH), 5.35-5.Sl(m, IH), 6.35(dd,J1=J0.15Hz,J1=\.67Hz. Ill), C1 . .l8(1>. 11-1). 

(1.52{dd,./1,..lAUHz,l1•l .68Hz. IH). 7.12(d,J-3.46Hz. IH), 7.27(d,J:9.97Hz, I H), 7.62(s:, l H). MASS {ES+): 681J.I 

lll.123 ll.J0-0.34(m, 2H),0.60-0.M(m, 2H), l.06(d,J-7.15Hz, JH), l .19(s,3H), l.36-l.4l{m. IH). J.55(~.JH). l.64-l .99(m,4H). 2.29-2.51(m.4H) 

2.Cil(s, I 1-1), 3.42-3.47(m, IH), 3.69(d,J.==16.73Hz. I H). 3.77(d,J=l6.72Hz. IH), 3.9<l(d,./=7.39Hz. 2Hl. 4.44(d,J=X.47Hi. 1111. 4.h5· 

4.74(m, 2H), S.J3-S.49(m,I H), 6.4J(dd,11=10.13Hz.Ji"'l .66Hz. I H), 6.46(s.1H),6.Sl(dd,J1"'3.43Hz. h=l .C18l~z. I H), 7.13-7. I 7(m, 2H). 

7.SCJ(s. I H) .. MASS lF.S+l: 673.0 . . 

IB.124 l.05{d,J-7.07Hz, JH), I .I 5(s, 3H), l.29-l.4l(m, IH), 1.S4(s, JH), 1.72-2.00{m, 3H), 2.2R-2:SO(m. 4H). 2.76(s, 3M),J.3CJ·.l43(m. 11-1), 

3.73(d,1=16.S3Hz, I Ii), J.79(d,J=l6.54Hz, I H), 4.16(m, 2H), 4.36(d,J=6.03Hz, IH), 4.CJ3(s, IH), 5.35-S.51(m, IH), 6.35hl •. /=I0.19Hz, 

IM), <1.l7(s, I H), 6.52(dd,J1""3.09Hz.lz-1.32Hz, IH), 7.12(d,J ... J.40Hz, I H), 7.27(d,J=-l<l.15Hz, I H). 7.62(s, I H). MASS (ES+): 

707.l(M+Na)' . · . 

1n:12s l.0<1(d. J-=7.lJHz, 3H), 1.20·1.42(m, SH), l.SS(s, JH), 1.71-2.00{m, 7H), 2.28-249{m,.4H), 2.6C1(~ IH}. 3.43-3.47(1n. Iii). J.C11J(d 

J=l 7.44Hz, IH), 3.76(d, J=J6.97Hz, IH), 4.44(d, J=8.32Hz. IH), 4.63(d, J=15,47Hz. II-(}. 4.70(d. J=15.45Hz. I H). 5.05·!Ul1J(m. 1 'H) 

S.33-5.41J(m.I H), 6.40(dd, J1=10.J4Hz.,11=1.48Hz, 1 H), 6.46(s.l H}, 6.Sl(dd. J1•3.32Hz •. ft=l.531-17., I H), 7.IJ-7.16(m, 21·1), 7.5'll~. Iii) 

MASS fES+) :687.l 
. 

1£l.12C1 J .06(d.J-7.07Hz. 3H). J.20-l.99{m, ISH), 2.20-2.49(11\ SH). 2.60(s, I H),J.44(m, I H), Jh9{d, J .. JC..73Hz, IH), J,77(d,J .. IC1.!17Hz. \HJ, 

4.04(d,J=7 .1 SHz. 2H), 4.44(d, .foc:7. 91 Hz, I H), 4.64-4.73(m, 2H), S.3J-5.49(m. I H), 6.40.(d.J=l.~.92Hz. I H), C•.46{s,l HJ, C1.50(nt. I HJ, 7. JJ 

7.17(m, 2H). 7.59fs. I H). MASS (ES+': 701.1 

IB.127 t.0<1(d.J-7.16Hz, 3H); 1.l 7(d, .J=2.39Hz, 3H), l.18(d,.1=2.J7Hz, JH), J.21(s, JH). l.35-1.4l(m, I H). I .5C1(s. 3H). 1.77-2.fKJ(m. JHJ. 2.21J-

2.C12(m, 5H). 3.2J(d,1=2.62Hz, IH), 3.42-J.49(m, IH), 3.67(d,J=l6.86Hz, IH), J.75(d:J=l6.81 Hz. I Hi. 4.45(d.J=8.51JMz, I HJ. 4.~2(d, 

J=l5.45Hz, IH), 4.74(d, J""l5.33H2, I H}, 5.33-5.SO(m, IH). 6.40(dd,J1=;10.05Hz. Jrl .65Hz. IH), 6.45(s, 1H),6.SO(dd,J1=3.50Hz. 

J!=l.6<JHz. I H), 7.13Cdd.J1=:3.56Hz,lr£).57Hz, I H). 7. !9Cdd,11=0.75Hz.JJ=ti.22Hz. IH), 7.58(s, IH
0

). MASS lES+I: 673.1 

IB.12R 1.0Ci(d,1=7.12Hz, JH), 1.18(s, 3H), l.JS(s, 3H). 1.38-1.4\(m. I H). l.43(s, JH). 1.55(5, JH), l .80-1.97(m, JH}, 2.40-2.64(m, 5H). 3.)11· 

3.50(m. I H), J.71·3.83(m, JH). 4.07-4.J3(m, 4H), 4,44(d~J=8.S9Hz, IH), 4.69-4.72(m, 2H), 5.31-5.Sl{m. JH), U.40(dd,J1=10.l 71 lz. 

J 1=1.73Hz.1H),6.45(s, I H), 6.50(dd,J1=3.47Hz.lr=t.64Hz, IH), 7.J 3(ci,J=3.43Hz, IH). 7. l(J(d,J=I0.04Hz. 1 H). 7.59Cs. l H~ MAS~ 

lES+l: 733.0 
lll.12C) 1.0S(d.J-7 .IJHz, 3H), 1.12·1.14(m, 6H), 1.24(s, 3H), 1.35-1.39{m. I H), 1.56{s, 3H), 1.80·2.l l(m, 3H). 2.30-2.42(m, 4HJ .. \.1 11-3.J.:'i(m. 

4H). 3.43·3.52(m, IH), 3.60-3.82(m, 2H), 4.12{d,J=3.12Hz, 11-1.), 4.42(d,1=8.25Hz, IH). 4.48(d,J=l5.CJI Hz. I HJ, 4.76(d,.l=l 5.1JC1Hz. l HJ 

5.32-5.52(m, I H), 6.39(dd,J1=\0.12Hz,Jt=l.75Hz, I H), 6.45(s, I H), 6.50(dd,J1=3.47Hz.1:=1.67Hz. \HJ, 7.14(d,J=3.l 1ll-b~.1 l·IJ. 7.IC1(dd 

1 1=10.13Hz, Jf=0.97Hz, IH), 7.58(d,.l=0.78Hz. IH). MASS lES+l: 674. \ 

IB.130 I .05(d.J=7.17Hz. JH), 1.22(s, JH), l.34-1.40(m. IH). 1.56(s, 3H), l.56-1.60(m, 6H), l.77-2.07(m, JH). 2.28·2.42(m, 4H) . .l.40-J.41J(m. 

SH). 3.62-3.82(m, 2H), 3.86(d,J=J . .ZJHz. IH), 3.42(d,J=8.41Hz, IH),4.52(d,1=15.61Hz.1 H),4,74(d.J=15.58Hz, I H), 5.J2-5.~·l{m, I Ml 

6.3'?(<.ld, li=I0.11 Hz. J1= 1.68Hz, I H ), 6.4'5(s, I H), 6.SO(dd, 1 1-3.41 Hz. J1=1.58Hz, I H). 7.1 J(d. J=3.4 I Hz. I H ), 7. I 8(d,./=I o.rn!Mz. Ul). 

7.59ld.J"'0.74Hz. IH }. MASS CES+) :686.1 

IB.131 1.0S(d, J-7.11 Hz, 3H), \.20(s, 3H), l .34·1.40(m~ I H), 1.SS(s, 3H}, l.77-2.04(m, 3H), 2.30(s. 3H), 2.39-'2.53(m, 8H). 3.4R(m. SH). J.C14(d. 

J=l 5.98Hz, I H), 3.66(s, IH}, 3.77(d,J=l7.39Hz. IH), 4.42(d,J=8.06Hz, IH), 4.57(d,J=l5.59Hz, 1 HJ . .:l.73(d.J=t5.<1I Hz. I HJ. 5.32-

5.49{m, I Hl. 6.39(dd,J1=10.l5Hz,Jt"l.22Hz, I H), 6.4S(s. I H), 6.SO(dd,J,=3.11 Hz.Jl=l.26Hz, I HJ. 7.14(d,J=3.49Hz. 11-1). 7.17\d. 

J=I0.13Hz, IH). 7.59(s, IHl. MASS (ES+): 701.1 

IB.\32 J .I 2(s. 3H), l.29-1.34(m. I H), 1.48(d,1-7.34Hz. 3H), l.55(s, 3H), l.74-2.16(m, 4H), 2.33-2.81(nl, 4H). J.35(t,d, 1 1-1 (1Ji5Hz,Ji-2.l !Hz, 

IH), 3.82(t. d. J1=16.66Hz. Jrl .98Hz. I H}. 4.26(m, 2H). 4.46(d,J=8.42, IH), 5.32-5.49{m. I H), 6.39(dd.J,-10. I 3Hz. J!"'l.75Hz. I HJ, 

6.44(s. IH), 6.51(dd,J1=J.50Hz,J,=l.65Hz IH), 7.17-7.\9(m, 1 HI. 7.6J(s, I H).MASS (ES+): 515.1 

IB.133 l'.14(s, 3M).l.J9(d,1=6.97H!t, 3H), I .2S·l.-32(m,IH), 1.48(d,J-7.33Hz, 3H} .. l.58{s. 3H), 1.75·f.15(m.41-1). 2 . .l3-2.62(m. 5H 1. J.20tdd, 

11=17.13Hz.Ji'=0.74Hz, I H). J.84-3.90(m, 2H), 4.40(m, 2H),4.72{dd,J1,,,,,15.25Hz,J;z=l.JJliz. I H), 5.33·5.Sl(m, I HJ, 6.4Cl!dd . ./1=1CJ.13Hz 

Jf••l.69Hz, I H). 6.44Cs, I H), 6.Sl(dd;J1=3.43Hz.Jz=l.57Hz, IH), 7 .18-7.20(111, 2HI, 7.Cil(d, l=O. 73Hz. 1 H>.MASS (ES+): h45.0 

10.134 I .06(d, J=7.1<1Hz, 3H), l. I 7(d, J"'"'2.39Hz, JH). l.18(d,J::2.37Hz, JH), J .21(s, 3J:I). 1.35-1.4 l(m, I H). 1.56(5. 3Hl. 1.77-2.!IO{m, JH). 2.29· 

2.<12(111, SH), 3.2l(d,J=2.62Hz., I H), 3.42-J.49(m, 1 H). 3.67(d,J=l6.86Hz, I H), 3.75(d,l=\6.81 Hz. IHJ, 4.45(d, J"'8.5'J\-17~ I HJ. 4.52Cd. 

J=l S.45Hz, IH), 4'.74(d, J=\5.J3Hz. I H). 5.33-5.SO(m. IH). 6.40(dd, J1=10.05Hz,lrl.65Hz. I HJ. (1.45fs. I H), Ci.SO(tld • .11-.\.SUMz. 

J:=l.69Hz, I H), 7.13Cdd,J1=l.S6Hz.J2=-0.57Hz. I H). 7.l'JCdd,J1=0.75Hz,J-n.22Hz. I Ii), 7.58(s, I HJ. :\'IASS (ES+): 075.0 

IB.135 I .06(d.J-7.12Hz, 3H). \.19(s. 3H), 1.36·1.41(m, I H), 1.55(s, JH), J.77-1.97(m, 3H),2.32(s. 3H), 2.2CJ-2.49(m,5H), 3.41-3.SR(nt.·tH). 3.73 

3. 75(m. 2H). 4.45(d, J=8.67Hz. IH), 4.77(d, 1=15.28Hz. IH), 4.98(d,J-t5.27Hz. IH), 5.31-5.SO(m, I H), 6.40(dd,J1=1U. l5Hz .. /~=l.65Hz 

IH), 6.45Cs, I H), 6.50fdd, J,=3.J<JHz.J:r-'t.64Hz, IH\, 7.12(d,1=3.45Hz, IH), 7.15ldd,J=9.90Hz, I H). 7.59ls. I Hl. MASS ff.S+): 6111>.U 

IA.l.\CJ 1.05(l, J-.J·.09Hz, 6H), 1.05(d,l-6.67Hz. JH), \.34-l .40(m, lH), l.SS(s, 3H). 1.76-2.02(m. 3H), 2.28·2.62(m, 4H), 2.5!1{q.J=7.22Hz. 2H). 

3.26-.l.J9(m, 3H), 3.44-3.47(m, 1 H), 3.63(d,J=l6.46Hz, IH), 3.85(d,J•l6.45Hz, ,I H). 4.42(d,J=8.63Hz, I H). 5.30-5.Sl(m. I Ii), h.3•Jtdd, 

J 1=10.17Hz, J 1=1.45Hz, I H), 6.45(s.1 H), (>.50(dd,J1=3.30Hz, J 1=\.61Hz, IH). 7.14(d,J=J.21 Hz. I H). 7.15(d,J=-9.85Hz. IHJ. 7.59rs. I HJ. 

i\:IASS (ES+): 630.1 

\ 
\ 
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£'omp. 1H·NMR (0 pp111). MASS (F.I / F.S+. mt:) 
No 

lltl.l7 I .UC1(d, ./-7.1 JI lz, JI I), l.20(s, .11-1), l .l2(d, Ji:C1.25Hz •• ll-1), 1.32(d, J-Ci.l 3H7., 3H), 1.35-1 .• ,'J{m, I H ). 1.5S(s, 31·1): l. 71-1.•l•ltm, .lllJ. 2.28 

2.4'l{m, 411), 2 . .'iJ(s, 111), J.42-.\.4C1(m, 111), 3.C19(d, J•H1,80lh:, IH), J.7C1(d, .l=l<i.Ct4Hz. 111). 4.44(d • ./=8.2RI l:i:. 11IJ.4.C1:l(tl. ,/=I 55Mlz 

11-1). 4.71l(d,./=15.4.'illz. I H), 4.82-4.'X)(m, l'H), S.3J-S.49(m, I H), 6,4l(dtl,J1=10.171·b .. Ji=I .JKH;:. I HJ. C1.4<1(1'.l I-II. C1.51l(dtl, J 1=.\.2Mlz 

.h=l.44U,.. .. I H), 7.1.l-7. lll{m, 2H). 7.5'J(s, I H). :\tASS lF.S+): 661.t' 

IB.1.\8 l.ll6{d, J-7.:IJHz •. ~l·I), l.20(s,3H), l.35-l.41(nt. IH). l.SS(s, JH), J.72(s,Jll), 1.76(s. JH), J.74-1.1>8(111, JH), 2.2K-2.5.l(m, 511). J.42 

J.4Ci(m, HI), J.C11J(d. J=H1.8SHz. Ill). J.7Ci(d. J~IC>.94Hz. iH), 4.43{d, J:8.85Hz, IH). 4.<t4-4.C18(m. 3~0. 5.33-5.~'>(m.lll). ci . .\'l(thl 

./1•ltl.l I li1 .. J~=l .71Hz. IM). <1.4C1(s.ll·I), C1.50(dd, J1=l.45Hz., JJ=J.71 Hz. IH), 7.13-7.J<i(m,. 2H). 7.5'1(d, J=<l.R3Hz, l I l).i\fASS (F"~+) 

C1K7. l 
(Jl.JJCJ tl.1<7(1. J-Ci. I 5Hz. JH), I .O()(d, J=7.15Hz, 311). I. l 1J(s,3M), l .28-l .40(m, I H). J .SS(s, JH). I .64·1.99(m, 5H), 2.2R-2.5~>(m, 511). J.4J-.l4C1(m 

Ill), .lCi'>{<l, ,Jal6.84Hz. I H), J.76(d, J•l6.70Hz, 1 H). 4.14(t, J-"'6.75Hz, 1 M), 4.44(d •• /=8.2l)Hz, I H). 4.65{d. J=IS.471-1;:., 111!. 4.6.'i(d 

.Ja 15.4RH;:., I II). S.32-5.49(m, I H). 6.40(dd, J1=IO. l Jl·lz, J 1=1.66Hz, I H), 6.4C1(s, 1 HJ. Ct.50(ddo J 1=J.42Hz . .fl= 1.70Mz. I l-1), 7. I.\· 7. I (l(m. 

21·1), 7.$1)(s, I H). !\1ASS (ES+): 703.1 

IB.140 0.94-1.0~(m, 2H). J.0(1(d.J-7.14Hz, JH). I. ICJ(s,JH). l.23-1.41{m, JH), 1.SS(s, JH). l.6C1-l.99(m. 9H). 2.29·2.49(m, 4H). 2.5K(d,.J-i.0511z 

l H).J.4J-J.4C1(m. I H), J.68{d,J'=-l6.C15Hz. I H).3.77(d,J=l6.93Hz. IH), 3.97{d,J=6.45Hz. 2H). 4.44(d.J=8.23Hz, I H), 4.Ct5{d •. ~15.;H,Hz 

I 1-1). 4.71(d • .f:::JS.48Hz. lH), S.33·5.49(nt.IH), 6.40(dd, J 1 .. I0.16Hz. JJ•l.SOH~ I H), f1.4Cl(s, 1 H). C1.51(dd, J 1=J.3JH7., J!•l .C1ll-11., 111) 

7. IJ-7.IC1(m .. 2H>. 7.SCJ(s, I H). MASS iES+l: 715.2 

111141· \.OC1(tl, Js7.lJHz, JH), l.20(s,JH), l.2S~l.52(m, 7H). l.55{s, 3H), l.73-l.1)9(m, 7H), 2.29-2.SJ(m, 4H), 2.6J(s. IH). J.43-J.47(m, JM) 

J.'113(d, ./=U1.71JHz, I H), 3.77(d, .1=16.711-lz. I H), 4.44(d, J=8.52Hz, 11-1), 4.56-4.62{m. I H). 4.64{d. J=IS.48Hz, I H). 4.70(d •. /=15.53Hz 

I H), 5.JJ-S.50(m,I H), 6.40(dd,J1=10.l I Hz. Jl=l.71Hz. IH), 6.46(s. IH), 6.50(dd,J1=3.451·1z.Jrl.58Hz. I H), 7.13·7.IC1{m .. 211J. 7.$Q{d 

J=O.tJHz. I Ji), !\·JASS (ES+): 701.I 

UJ.142 O.Rll(m, 1JH), 0.94-1.2S(ni, 14H), 1.3&-l.41(m. I H). I .49-l.72(m. 6H). 1.78·1.99(m, JH), 2.28·2.55(m, ~H), 3.4J.J.4C>(m, I H). J.<1~(d. 

./=17.42f.lz, I 1-1). 3.76(d,J=l 6.721-12. I HJ. 4.17(m, 2H), 4.44(d,J=7.54Hz, IH), 4'.64(d,J=15.74Hz. I H),4.76{d.J-1 S.62Hr .. 11-lJ. 5;JJ. 

5.49{m, I H). (1.40{d,J=IO.IOHz, I Hl. 6.46(s, 1H).6.50{m, iH), 7.13-7.16fm., 2Hl, 7.S9(m, IH). ~1ASS (ES+): 745.l 

lfi.l4J 0.9Ci(s, 9H). L06(d,J=7.05Hz, JH), l.19(s,3H). 1.25·1.40(m, 7H}, 1.55(s, 3H}, l.74-l .99(m, 3H). 2.30-2.56(m, SH). 3.44(111, I HJ. 3.C.8fd. 

J=lb.89Hz. I H). 3.79(d, J"'l7.24Hz, I HJ, 3.85{s, 2H), 4.45(d,J=7.73Hz, IH), 4.67(d;J=l 5.98Hz. IH), 4.7\(d, J=IS.981-lz. ! HJ, 5.JJ. 

5.41J(m, I 1-1), 6.40(d,J=I0.09Hz, I H), &.46(s, I H),6.50-6.Sllm. I H}, 7.13-7. J6(m, 2H), 7.59(s. I H). ,\JASS (ES+): 689.I 

10.144 .. 1.0(,(d, J 7.!CiHz. 3H), !.19(s. 3H), 1.25-1.39(.m, I H). l.55(s, 3H), 1.76-2.IO(m. 9H). 2.2&-2.<17(m. C1H.). J;4J-3.47(m. 11·1), JJ.h7-3.79(m 
.. 

2MJ, 4.12(d, J=8.32Hz, 1 H). 4.65-4.7.:5(m, 2H). 5.33-5.SO(m, IH). 6.40(dd, J 1=10.l J Hz. Jr=l.<14Hz. I HJ, 6.46(s. \M). <1.!'il(tbJ, J1=.l.4:"Hz 

J~=l.C10Hz, I HJ. 7.13-7. l-7(m,. 2H). 7.SC)(m, IH). ,\-IASS tt:S+>: 687.1 

IB.145 l.OC1(d,J=7.07Hz, JH). 1.l9{s,3H), l.36-1.4l{m. IH), 1.54{s, 3H), 1.70-l.94(m, JI;{), 2.17·2.49(m. 5H). 3.44Cm. 11-1). 3.<1~(d . ./=lr1.7Cll-lz 

1 H). J.76(d • .FJ6.66Hz. IH), 4.42(d, J=7.94Hz. I H), 4.70(s, 2H), 5.13(s, 2H), 5.32-5.49fm, I Ht. <t.38-6.50(m, 51-1). 7. I 2-7.14(m .. 21·1) 

7.43(5. I H), 7.51J{s. I H). MASS tES+\: 699'.! 

IB.14<1 O.IJ4{1. J-7.2l"JHz, 3H),l.06(d.J-7.15Hz, 3H), l.l'J(s, 3H), l.2S-l.43(m, JH), 1.SS(s, 31-1). 1.61-1.<lCJ{m. SH). 2.28-2.4'l(m, :IHJ.1.51lis. I HJ 

3.44-3.47(m, 11-1), 3.68-.379(n1, 2H), 4. J5(t,J=6.69Hz, I H), 4.44(d,J=8.63~z. I H). 4.6S(d,J=l5.5 I Hz. I H). 4.7 l(d.J=l 5.471-lz. I H1. 5.33 

5.41J{m, 1 MJ. 6.40(dd, J 1= IO. I 4Hz, J 1=1.59Hz. I HJ, 6.46(s, I HJ. 6.SO(dd, J 1=3.39Hz. J1:l .60Hz. 11-li. 7.13·1; 17(tn. 21-ll. 7 .S'l(s. J:HJ. !\·1AS! 

(ES+): r.>75.1 

IB.147 0.90(1,J=6.86Hz. 3H). I .~6(d, J-7.1lHz.3H). 1.19{s, 3H), l.33·1.43(m, SH), 1.SS(s, JH), J .65-1.91J(m. !iH), 2.iS-2.53(!11. 4H). 2.Ciil(s. 11-1) 

J.42-3.47{m, IH). 3.69(d.J=l6.86Hz. I H). J.76{d,J:ol6.62Hz.. IH),4.15(t,J=6.7RHz, 2H).4.44(d . ./=R.38Hz. l H).4JiCl(d . .J=l 554Mz. l Hl 

4.71{d, J:::l5.Jl)l-lz. l H), 5.33-S.4<l(m,I H), 6.40(dd, J 1:ol0.08Hz, J.rl.55Hz, I H), 6.46(s. I H). 6.50(!.ld. J 1=3.361-lz • ./i"'l.74H1_. 1 M~ 7.1.l 

7 .l 7(m. 2HJ, 7.59(s. I Hl. MASS 'ES+l: 689.2 

IB.148 1.0C1(d,J:o7. l?Hz. 3H), J .20(s, 3H), I .24-l.Z5(m. 6H). l.35-1.41(m, I H), J.56{s,JH), 1.77-1.Q8(m.3H). 2.28-2.52!m.4H), 1.82(s .. 1 H). 3.41 

J.4f1(111, 11-1), 3.<17(d.J=·t6.93Hz. I H), 3,7S{d,J-=J6.87Hz, IH), 4.3J{dd, J1=13.35H.z.. J 1=8.87Hz. I H1. 4.45(dd. J 1=13.22Mz . .fJ=K.77H~. 

I H).4.42-4.48(111. I H), 4.58(d,J=15.35Hz, I H), 4.7S(d,J:ol5.36Hz, IH), 5.J 1-5.49(m. IH). 6.40Cd<l.J1=10.l 2Hz.J!"'l.<1RHz. I H). Ci,4.:'i{s. 

I H), 6.SO{dd, J 1=3.43Hz,J!""l .64Hz. I H), 7.12(d,J=3.44Hz. I H), 7.17(dd, J=l0.2\Hz. IHI, 7.58Cd. J=0.71 Hz, I H). MASS {ES+); C177. I 

lll.149 I .0(1(d,.J .... 7.10Hz. 31-1). l .IS(s. 3H). l.36(s. 3H). l.38-l.43(m, IH~ l.43(S. JH). 1.ss1s. JH). 1.17-1.98(111, JH). 2.28-2.55(111, 5HJ. 3.4.\-

3.4C1(m. IH), J.66-3.83(m, JH), 4.07-4.36(m. 4H). 4.44(d,J=7.86Hz, 1H),4.67-(d,J=i5.48Hz, I Hl. 4.7J(d, J=l 5.48Hz, I HJ. 5.J2~.5.49tm. 

I H). 6.39(d.J=I0.08Hz. I H), 6.45(s. IH), 6.50(d,J=l.59Hz. I H), 7.13(d,J=J.39Hz, I HJ. 7.15(!.l. J .. 10.241-lz. I HJ. 7.$9{s. I H). MASS 

CES+J: 733.1 

IB.150 I .OC1(tl../-7.0RHz, 3H), 1.l&(s, JH), l.35(s, JH). 1.38-l.43(m, I H), 1.43(s, JH), 1.SS(s. 3H). l.77-l .97(111,3H). 2.28-2.49(m. 51-1.l. J.42-

3.4f1(m. I H), 3.69(d,J:::16~77Hz, I H), 3,77(d, J•\5.45Hz, lH), J.80{d,J=5.40Hz, I H), 3.82fd.J=5.56Hz. IHI. 4.08(d.J='1.42Hz. I HI. 

4.IO(tl, J ... 6.SSHz. I H), 4.l 8(d, J=5.35Hz, 2H).4.J2{m, 1H),4.4S(d,J=7.SSHz, 2H), 4.70{m. I H). 5.31-5.51 (m. I HJ. 6.3l"J{d, 

J=I0.131-lz,I M). 6.45(s, I H). 6 . .$0(dd,J1=J.47Hz.h=l.52Hi, I H). 7.12(d,.FJ.44Hz. I HJ. 7.14{d.J=I0.15Hz. I Hl. 7.5l"J(:;. 1 HJ. MASS 

{f.S+): 733.1 

IB.151 1.05{d, J=7. \I Hz, JH), 1.20(s. 3H), 1.3,5-1.40(m. IH). \ .54(s, JH), 1.77-2.0J(m. JH), 2.28~2.52(m. 4H), 3.39(d, J-72.79!-lz. I HJ. 3..l'>· 

3.4Ci(m. 5H). 3.67-3.SO(m, <1H), 4.42(d.J=8.10Hi, IH), 4.59(d,J=15.S9Hz, 1H),4.74(d,./=\5.59Hz. I H), 5.31-:5.4CJ{m, 1 HJ. Ci.J9{<ld. 

J 1=l0.l 6Hz,Jrl.48Hz, I H). 6.45(s, I H), 6.50Cdd,J1=3.26Hz,Jt"'l.59Hz. 1 HJ, 7.14(d.J-2.57Hz. l HI. 7.16td.J=I0.251h .. 11·\), 7.59{~. 11· 

). i\1ASS (ES+l : 688.1 

IB.152 l.05(Ll,J=7.10Hz., JH), l.20(s, 3H), l.34(s,JH1. 1.34·1.40{m, IH), l.43(s, JH), 1.55{s. 3H). 1.77-1.0J(ni. JH). 2.28-2.5J{111. 4H). ~.13-

3.30(m. IH), 3.37-3.45(m, JHJ. 3.63-3.79(m, 3H).,4.02-4.24(m, 2H), 4.4J(d,J=7.99Hz, I HJ. 4.53(d.J:ol 5.80l-lz. I HI. 4.7/Jlll . .J=: IS.hi I Ir.. 

1H).5. IS(s, l l-IJ,•5.J3-5.49(m, I H), 6.39(dd,J,=IO.l 6Hz.Jl=l.42Hz, l H). 6.45(s. I H). 6.50Cd • .11""3.3 l Hz .. Jrl .54Hz. I HJ. 7.14td. 

Jc3.JIJHz. I H), 7.l 8(d.J=9.90Hz. I H), 7.59(s. IH). MASS (ES+): 13i. I 
1 

\ 



100 

Cm1111. 1H-NMR (6 ppm). MASS (El I ES+. 111/;) 
N11 

IU.15J l.OC1(d, J•7.12H7., 3H). l.01J(n1. 2H). l.20(s, lH), t.J<1-l .41(m, IH), I .51-l.IJ9(m, 151i)~ 2.29-2.4')(m, 4M), 2.C14(d. J-1.KllH7.. 1111 •. l.4J 

J.47(111, I H). 3.6'J(d, .1-16.81 Hz. IH). 3. 76(d, J-16.88Hz. IH). 4.l 7(t. J-6.~71-17 .. iH). 4 . .C4(d, .,.:.H.ci.~Hz. 11-t). 4.C15(d. J•J5.4Hllz. 111) 

4.71(d, ./=15.44H:i::, 111), S.JJ-5.41J(m,I M), 6.40(dd,J,al0. IJHz. J1"'l .S6H:i::, I H}, C1.4C1(:1, 11·1), <•.Sl(dd, ./1=.l37Hz •. J.=15.lllz. 11 ll. 7.11 

7.17(111. 21-1), 7.59(d, J=0.70Hz. 1 H). MASS 1£5+\: 715.1 • . 

IH.154 0.1JJ(d, J-!1.SJHz. l1H). l.0<1(d, J=7J I Hz. JH). l.20(m, 2H). 1.35-1.4 l(rn. I H), l.SS(s, 31-1), 'l.57-1.C1C1(m. 2H). I .6(1-l.ll'J(m • .JM), 2.21) 

2.4lJ(m. 4H). 2.57{s. I H), J.43-3.46(m, I 1-1). 3.6?(d, J""'l6.54Hz, IH), J.77(d, JAl6.68Hz, 1 Ht. 4.ICJ([, Js(1.87Hz. 21-1}. 4.44(d • .1=8.0!H-lr. 

I II}, 4.C15(d, J=l 5.53Hz, 11-1), 4.71(d, J=IS.S!Hz. 1 H), 5.JJ-S.49{m,J H), Ci.40(d, J=I0.11 l-lz, I HJ. C1.4C1(s, 11-IJ, C1 .. ~fl{thl, .f1:J.11Jffz 

J,-J.631lz, IH\ 7.13.7.171m,2H\ 7.S9rs, IH\~MASSlES+l:689.1 · 

IU.155 J.()C1(d, J•7.08Hz. 31-1), I. I 7(s, 3H), l.3C~l.40(m, I H), l.SS(s, JH), 1.74·2. I I (m, SH), 2.29·2.63(m, Ctl-1), 3.44(m, I HJ, J.67(d, J=l (1. 71 Hz. 

1111. 3. 7<,(d, J-l 6.6ZHz. I H), 4.4S(d, J-8.31 Hz. I H). 4.51(t, J•6.24Hz. 2H), 4.()1 (d, J• l 5.41ll-lz. I Ii), 4.7 J{d, J-15.421-17., I 1-1). 4.40(d, 

J=I J.18Hz. I H), S.JJ-s •. SO(m.I 1-1). 6.40{d, .l=l 1.18Hz. I H), 6.45(s. IH). 6.50(m, I H). 7. IJ(d, J=J.JOl-lz. 1 H). 7.17(d, J=l0.24111.. 111). 

7.51J(s:. I HJ. MASS (ES+): 70().1 

IJJ.15C. I .05(d, J=7.06Hz, JH), l.l'J(s, JH), l.31(s, 3H), 1.33(5, JH), 1.37-l.4l(m, I H}, 1.44(5, 3H). L50{s:, JH), 1.55(s. 3H). 1.77·2.{JCJ(m. 3H). 

2.28-2.SO(m, 41-1), 2:68(s. I H),J.45(m. I H). 3.66(d,JsJJ.96Hz. I H), 3.77(d,J•JCi.58Hz. IH). 4.0S{t,,/.:S.83Hz, I MJ. 4.24-4.34(111: 4HJ. 

4.4<i(d, J=1 .SOU,:. 11·1): 4.U2(dd, J,=7 .801-lz. Jr2.15Hz, I H), 4.69{s. 2H), S.JJ-.5.49(m, I HJ, S.52{d, J=4.ll3Hz. I HJ, 6.JS(d. J=l O. J J l-lz, 

I HJ, 6.45(s, I H\, CJ.50tdd,J,=3.19Hz.J:t=l.47Hz, 1 H\, 7.1Jid,J=J.18Hz., I H\ 7.18'd,J::J0.10Hz. 11-1\, 7.59(s, l H t J\1ASS<ES+): 861.1 

111.157 l.OC1(d,J"'7.08Hz, JH). 1.17(s, 3H), 1'.3C~l.40(m. IH). t.SS(s, JH), 1.74-2.l l(m, SH), 2.29-2.6.l(m. 6H}, J.44(m, 1 HJ. J.67(rJ,./ .. I C1.71H"-

I H), 3.7Ci(d.J"' I CJJ12Hz. I H), 4.45(d, J .. 8.31 Hz, I H). 4.5 l(t, J•6.24Hz. ~H), 4.C1 l(d, J-IS.49Hz. I H). 4. 73(d, ,J- ( 5.42Hz. 1 HJ, 4,40{d, 

,.1=1 l.l8Hz. I HJ, S.33-5.SO(m,lH), 6.40(d,J .. l l.18Hz. I H). 6.4S(s, I H), 6.50(m, I H), 7.13{d,J=J.30H~. IH). 7.17(d. J=lll.24Hz. l l-1). 

1.St)(_i;, I HJ. MASS (ES+): 720.1 

Ill.I SK l.06(d, J-7.14Hz, 31-1), 1.16(5, 3H), l.JS-l.4l(m. IH). 1.55(5, 3H), 1.77-1.97(m, 3H), 2.12-2.Sl(m. SH).· 3.36(s. JHj. 3.4J-3.47(m. I HJ 

J.71(d. J=l6.48Hz, IH), J.83(d, J=l6.48Hz. IH), 4.0S(d, J=IS.C>lHz. JH). 4.IO(d, /':"l.?_.S8Hz. IH). 4.44(d, J=8.!iQHz. 1HJ •. S.34 

5.~7(m.IH). 6.41(dd, J1=IO.l6Hz. Ji=l.69Hz, 'IH), 6.46(s. IH), 6.Sl(dd, J1"'3.44Hz, lt"l.15Hz. 'IH), 7.IJ(d, J=3.40Hz. lli). 7.15(d 

J-Jo.20Hz. I HJ. 7.59(d,J=0.86Hz, IHl. MASS lf;.S+l: .589.1 

lll.151) · I .06(d, J=7.l6HZ, JH). 1.16(s, 3H), J..22(t, ./=7.01 Hz, lH), l.36-1.41(m, 1 H), 1.54(5, 3H), 1.71-2.00(m, 3H), 2.28-2.Sl(m. 4HJ. 3.42 

3.4C1(m, IH), 3.46·3.59(m, 2H), J.70(d, .f.ool6.51Hz, IH), .3.SJ(d, .f.:-16.49Hz, IHJ, 4.07·4.17(m, 2H). 4.44-(d, l""S.SOHz. IH), 5.32 

S.'49(m.l H). Ci.41 {dd, Ji-I 0.12Hz, Jrl.68Hz. I H), 6.46(s, I H), 6.Sl (dd, J 1=3.43 Hz.Jrl.63Hz, l H), 7.13-7. l6(m'. 2H): 7:5.ll(S. 1 Hf. MAS! 

(ES+) : Ct03. I 
Ill.I Ml O.Ql(d.J.=6.70Hz. 6H), 1.06(d,J=7.07Hz. 3H). 1.lS(s, ~H). 1.2S-l.41(11\ I H). 1.54(s. JH). 1.67-l.97(m, SH). 2.28-2.~3(m. 4H). 3.11-

3.28(m. 2H). 3.42-3.46(111;. 1 H), 3.7\(d,J=16.42Hz, 1H).3.84{d, J=l.6.45Hz, I H).4.06-4.16(m. 2H). 4.44(d. J=7.72Hz. 11-1}. S.32-

5.49(m.I H). (1.39·6.41(m. I H). 6.46(s. -I H), 6.Sl(dd,J1""3.19Hz.J1=1.44Hz. 1 H). 7.12·7.15(m, 2H), 7.Sll(s:. I 1-1). 

:\1ASS (ES+) : 63 I. I 
IC.I I .OJ(d.1='7.07Hz, 3H), l.IJ(d./==7.68Hz. JH). 1.IS(s, JH)! l.20-J.89(m. SH), 2.15-2.44(m. 6H). 2.SS·2.8B(m.- IH).4.J0-4.33(m.;IM). 

4.82(s, 21-1). S.30·5.47(m, I H), 6.l4(dd,J1-I0.13Hz. J,-1.17Hz,2H).6.38(5, 1 H). 7.0S(dd.l•S.Ci7Hz, 2H). 7.2l(c.l..fa-10.l 71-11.. IHJ.,7.4J-

7.47tm, 2H). MASS 'ES+\: 615.S (M+Na+J. . · 

JC'.2 I .03{d, J•7.0I Hz, JH), l.l l-l .14(m,6H}. I .J2-l.89(m, SH), ~.20-2.44(m, 6H)! 2.80-2.S4{m. I HJ, 4.40{d. J=8.J J Hz. IH). 4.7!lc_d. 

J=l I .171-!z, I H), 4.4.Sl(d,J=l I .19Hz, I H), 5.32-S.49(m, I H), 6.37(d,J=10.14Hz, I HJ. 7.IO(d.J=.I0.15Hz. IH), 7.21l(d.J=8. i1li·lz. I HJ. 

7.44(d,J=8.l IJHz, I H) 7.57(5, l H). MASS (ES+l: 665.4 (M+Nar·. . ' 

IC.3 I .OJ(dJ=7.09Hz. 3H). 1.12(t.1=7.50Hz, 3H), l .16(s, JH). l .1Ci-1.95(m, SH), 2.20·2.40{m. 6H). 2.78-2.84{m,l H).4.41 (dJ=8.70H;:. I HJ. 

5.28·5.48(m, I H), 5.39(d.d J, .. 50.J I Hz.Jr.2.66Hz. I H),5.51 (d,d J1=49.30Hz. Ji=2.61 Hz , I H), 6.37(dd J1=l O. l 5Hz. Jl= I .74Hz. I Ai. 

6.43(s. IH). 1.10fddJ1=10.12Hz.JrJ.llHz. lHl, MASSIES+l:517.2 . 

IC.4 I .l J(d,J='7.0IJHz, 3H), l.2l(s, JH), l.24-1.97(m, SH), 2.28-2.SO(m, 4H), 2.86-2.90(m, IH}. 4.45-4.47(m. I H), 5.JO-S.52(m,I HJ. '5.41(d.d 

J1=S3.67Hz,J;F2.34Hz I H). 5.56(d,dJ1=52.24Hz,Jr2.33Hz, I H). 6.39(d,dJ1-I0.13Hz,Ji-1.77Hz I H}, 6.45(5, I HJ. 6.51(d.dJ1:J.50Hz. 

h=l .72Hz IH), 7.12-7.1 S(m, 2H\ 7.60(d, J-0.SSHz, IH). MASS(£S+l:SS5.2 

IC'.!" \.IO(dJ•7.17Hz. JH), 1.21(5, I H), J.2S-1.38(m, 2H), 1.5S(s, I H), J.SS-l.ll9(m, JH). 2.16-1.S<>(m, 4H), 2.88-2.'.lJ(m, I HJ. 

4.83(dJ"'l0.67Hz, 1 H), 4.83(dJ=l0.69Hz, IH), S.03-S.09(m, IH), 6.3 J-6,J5(m, 2H), 6.54(dd,J1=J.47Hz. Jr=l.71 Hz. I HI. 7.ll3·7.U7Cm. 

21-1). 7.2Ci(dJ=I0.0JHz.IHl, 7.45-7.49{m. 2H), 7.6S(d,fa:0.82Hz. JH). MASS(ES+\: 631.2 

IC.Ci I.I 2(d,J=7.07Hz, 3H). l.2l(s. 3H). 1.26-l .4S{m, IH), l .SJ(s. JH). l .59-l .9Ci(m. 4H). 2.28-2.Sl(m. 4H). 2.82-2.86-2.Sllfm. l HJ. 4.44-

. 4.46(111. I H). 4.llJ(d.J==l I .26JHz. IH), ;S.OJ(d, J=l l.24Hz. I H). 5.32-S.48(m,IH), 6.39(dtl. J 1=10.1 I Hz.J2=1.68H;:. I H). Ci.45(s. l 11). 

6.S2{dd.J1=3.41 Hz.J1:i::J.70Hz, l:H), 7.l l{d,J=S.71 Hz, I H) 7.IJ(s, IH\ 7.58-7.64tm, 4H\. MASS(ES+': 681.J 

IC'.7 1.09(d, J=Cl.89Hz, JH}, 1.20(5, 3H), J.25-1.SO(m, IH), 1.SS(s; 3H), \.60·2.0J(m. 4H), 2.16~2.52(m, 4H), ~.92·J.13(m, I H), 4.32(111. I H). 

4.83(d. J=10.85Hz. I H). 4.87(d,.J;::I0.88Hz, IH), 5.13·5.Sl(m, IH), 6.30-6.JJ(in, 2H), 6.55(5. I Hl, 7. I 3(s, I HJ, 7.26(d. J-10.22Hx. HI). 

7.33-7.SS{m, 4H), 7.S8-7.77(m, IH}. MASScESf.\: 647.2 ' · 

IC'.8 0.9<>(d.J-7.0llHz. JH), 1.09(t,J• 7.S2Hz, 3H), J.12(s, 3H), 1.22-1.SS(m, BH), 2.IJ-2.SS(m, 6H}. 2.82-2.S6(m, 1 H). 4.2S-4.27(m. I 1-1). 

4.B<>(s, 2H), 4.96-4.98(n1, I H), S.30-S.SO(m,I H), 6.26·6.29(m, 2H), 7.2l(dd,J1=10.03Hz,J!=l .05Hz, I H). 7.~6(d,J=~.2CiH2, 2H>. 7.6\(d. 

J=S.JOHz. 2H). MASS(ES+): 643.0 
l(',l) l .05(dJ-7.09Hz, 3H), I .18(s, I H), 1.20·1.S7(m, 8H), 2.19-2.56(m, 4H), 2.58-2.70(m, IH). 2.86-2.<JO(m. 1H).4.J0-4.32(11t. I H), 

4.80(tlJ=I0.70Hz. IH), 4.85(dJ='l0.70Hz, I H), 4.92-4.94(m, IH), 6.0S(m, IH). 6.25(dd,J1:c!0.13Hz. J 1:sl .77Hz, I H). Ci:'sl(<lr.1, 

./i=3.45Hz.Jl=l .70Hz, I H). 7.00-7.02(m, 2H), 7.291dJ=IO.t 1 Hz,IHJ, 7.43·7.46tm, 2H). 7.C13(dJ=0.85Hz. I Hl. MASStf.S+): C113.U 

ICIO 1.00(d. J=7.06Hz. 3H), 1.07(t, Jr.7 .54Hz, 3H), 1. lS(s, 3H}, I .25- l .92(m, SH), 2. I 6·2.44(m, C1Hl. 2.81-2.84(m. I H}. 4.41 (d. J .. R.51 Ux. 11-1 ), 

5.1 O(d. J=16.S5Hz. I H), 5.21 (d, J=J 6.64Hz, I H), 5.30-5.46(m, 1 H), 6.38(dd, J1-l 0.1 JHz:. J~; 1.6')1-lz. I HJ. ~ .14(d, J• 10. lJH7 .. ll-11. 

7 .46(d, J .. 8.54Hz, 2H\, 7.SS(d, J .. 8.58Hz, 2H). MASS( ES+) :637. I 

I \ 
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Comp. 
1H·NMR (0 ppm). MASS (El I ES+. 111/:J 

No 
l(".11 I .Hlhl.f-7.ll!ll l;tM ·'llJ. l.22(s. 311). l.25·1.lJ4(m, RM), 2.27·2.65(m. 5H), 2.80-2.92(m. l 111. 4.4:'i-45h!m, 11-1). 5.41 (dtl.l, ... ~:?.2Hlb:. 

JJ=2 .. ll lb .. 11-1), :'i •• "i(1 (dd ./1=53.72H;:,.IJ=2.34Hz, I H), (t.IS(s, IH), 6.J7(ddJ1=10.IJlb: .. h•l .K211z. 111). C1.:'ill(dll ./1,,,.l.41'11 !:r. •• l:=l.7UI h:. 

11·1), 7.12(d,/"'3.40Hz, 11-1), 7.21lt.l,J-IO.l 2Hz, Ill), 7.59(d,/-0.86Hz I H). MASS(F.S+): 537. I 

((',[2 0.8'J(I, .1 .. 7.J.ll ll' .. JM). l.IJJ(d,J=7.CJ71b.:, 3{-1), I .l(1(s, JH), l.25-I.91(m, 12H), 2.17-2..1-l(nl. (JJ·I). :!.l'l0-2.H4(m, I Ill. 4.1~ .. l.\ 1111.1111. 

5.J0·5.5N(nt, .\1-1), C1.J8{tld • .!1"'IO.IJl·l:r.. Jrl.69Hz. IH).6.43(s, 11-n. 7.l l(dd.J=lO.l 21b: •. h=D_l})t 1111. MASS(F.S+': 5J7.I 

It'. IJ J.02(d,./ 7.0KMi:, 3H). l.12(t.1=7.70lll' .. 3H), 1.IS(s, 3H), 1.32-1 .37(m, IH}, l.S2(s, 3H). l .C1R-l.92tm. 41-1). 2.22·2 .• l•J(m. 4111. 2.7(1· 

2.KI (m,.11-1), .l.K4(s, JH), 4.40-4.42(m, I H), S.29-S.47{m. IH). 6.J8(ddJ1=10.12Hz • ./:=J.71)117.. I HI. C1.4J(~. 111). 7.l 2(tltl .!1=111.141 lz. 

Jr-I .321h:. 111 ). MASS(ES+) : 499.U 
, 

IC'.14 I .OK{11.J=7.0KHz, 31-1)', l.20(s, 31-1). 1.29-IAO(m, I H). l.55(s. JH), 1.59-2.00,m. 41-IJ, 2.27·2.Sl(m, .UI), 2.88-2.92(111, I H). J.K5<s. JI I). 

4.33-4.35( m. IM). 4,95-4.97(m. I H), S.34.5.51(m, JH). 6.3J(ddJ1uJO. IOHz, Jl•l.BSHL I H). b.3C1f:i. 11-1). c,.52(dd./1•3.41Jl lz.J.:=J.72llz. 

I HJ. 7.1 \(dd ./1=3.4KM? ... l~=0.5JHz. 1 Hl, 7.26fddJ1•10.05Hz,J?""0.96Hz, lHl, 7.62-7.C,Jnt, 11·1). ~IASS(f.S+): 537.0 , 

IC'.15 I .04(d, J=-7.0IJHz, 31-1), I.I I-I. IS(m, <1H}, 1.34-1.BS(m, SH), 2.20-2.J9(m, 61-1). 2.80-2,()(l(m, Ill) • .i.JR{d, JcR,C1C1Hz, 1IIJ,4JU11d. 

J•\0.7811?., 11-1), 4.IJ2(d,J•I 0.77Hz. 1 U), S.27-5.49(m, 11-1}, 6.J6(dd,J1•10.14Hz.Jr-f.ROMz I HJ. f1.JJ(s, 11·1). 7.0IJ(dtl • ./1=10. J~llz. 

J;i=I .201-lz. I H). 7.35-7.45(m, SH). MASS( ES+) :575.0 

IC.1<1 l .O!Hd,.1•7,0HHz, JH), 1.20(5. JH), 1.22-l.97(m, &H), 2.26-2.54(m, 4H), 2.91-2.IJS(m. I H).4.J l(d . .T=<i.SQHz. I H). 4.85(tl,./ IO.M1Hz. 

11·1). 4.ll8(d,J=I0.66Hz, 11-1). 5.24-5.56(m, I H). 6.2&-6.Jl(m, 2H),'6.56(dd.J1""~.39Hz .. h=l.C14H;.: 11-1), 7.Jl(d, J=3.45H;:. 111). 7.IK-

7.4(i{m,CiH), 7.72(s. \I-I). MASSCES+):6\J.O 

l('.17 0.IJ9(d. J=7Jl7Hz. JM), I .09{t,./=7.51Hz. JH), I .14(s, JH), 1.19·1.96(m, SH). 2.09-2.-171111, 12H). ~.77·2.8 l(m, l H}. 4.40(11../ Cl,.lOll;o:, 

I HJ, 4.74{d;J=l 8.25Hz. IH), 4.82(d, J=l8.27Hz. I H),5.J0-5.46(m, I H). &.J&(dd, }f•lO. 15Hz • .l:""'I. 7 1lH7~ 11-1), Ci.43(s, 11-JJ. C1.R-lfs. 2Hl. 

7. JZ(d, J=9.81JHz. I H). !\1ASS fES+l: 645.J 

IC'. IR J.OJ(d, J-7.0tJHz, JH). 1.14(s, JH). 1.13(1, J-7.54Hz,.JH). 1.25-1.&9(m. 8H), 2.17-2.40(m. <iH), 2.Sl-2.83(m. IH), 4.3~-4.41(!11,.\JI). 

4.81 {d, ,/=I0.91 Hz,·1H),4.88(d, J:isJ0.91 Hz, IH). 5.2S.S.SO(m,' 1 H),6.JS(d,d J1•10.13H7. . ./l=1.r1SHzl. C1.4J{s, I H). 7. IO{d.ll J1=lfl. \Oliz, 

J1=0.Ci7Hz IM). 7.34(d, J=8.40Hz, 2M), 7.40(d,J=8.J9Hz, zHi.MASSlES+l: 609.0 

IC'.19 1.1 O(d, J=7 .041·1z. JH). 1.21 (s,JH). I .JO- l .96(m, SH), 2.29·2.54{m, 4H), 2.~2.93(m. 11-(), 4.33-4.~(l(m, I H), 4.82(d, J• 11.11 Mz. l 11). 

4.S7(d, J=l 1.lOHz, IM). 4.95-4.'JS(m. I H), S.36-S.Sl(nl. I H). 6.J3(dd, J1=IO. IJHz. J .... l.75Hz. I HJ. 7,14(d.J=3.4.SHz. 1 H). 7.2:'-ld. ' 

J=ICJ.09Hz. 11-1). 7.J2(dd, J 1;:;8.22Hz.Ji""l.89Hz IHl, 7 . .44-7.46Cm IH), 7.64(s, I H). ;\-IASSfES+) :1180.1) . . 

IC'.20 1.09(d, J=7.00Hz; JH), 1.20(s.3H), 1.30-2.0l(m, 8Hj, 2.26~2.S3(m,4H), 2.91-2.95(m, I H). 4.32(d . .J-(i,99Hz. I H), 4.97{d . ./-I I .C141·b:. 

I Ml. 5.0J(d,J=l J .S9Hz, I H). 5.37-5.54(m. I H), 6.31-6.JZ(m, 2H), 6.56(dd,J1=3.28Hz.J:=1.5C1Hz. I H). 7.13(d,J=3.41 H;:. I HI. 7.1 K· 

7.3\(m, 2H). 7 .42fd, J=l.43Hz. I H), 7.58(d, J=8.i!5Hz, IH). 7.7&s, IH}. MASS(Es+J: <•81.5 -
IC'.21 1.1 l(t.l, J-6.97Hz, JH), 1.22(s, JH), 1.25-l.96(m, &H), 2.28-2.SS(m, 4H), 2.9()..J.9S(m, I H). 4.J6(m. I H). 4.8J-4.88(in. JHJ. 5:J0-5551m •. 

I H). C1.J4(d.d J 1=10.10Hz, J.rl.68Hz. I H). 6.JS(m, 1H),6.53(d,dJ1=3.39Hz,J!'='l.65Hz. I H). 7. l~rd .. /"".\.43Hz. IH). 7.12.:1-7.421m. 41-1). 

7.SO(s. I H), 7.6J(s, I H). MASS(ES+): 647.7 

IC'.22 l .09(d,;/-7.04Hz, JH), 1.20(s,3H), 1.25-l .97(m, SH), 2.03·2.57{m, 4H), 2.89-2.9J(m. I Hl. 4.J3(d.J=Cl.78Hi:. 11·1). 4.95(d. ,/•10.'l2Hz. 

I H). 5.05(d, J=l 0.89Hz. I H), 5.12(m, 1 H). 5.30-5.JO(m, \H);6.J0-6.33(m, 2H). 6.541dd .. b""J.39H7. • .J~-l.C13Hz I HJ. (l.7-l-C1._7~(m. 21-1). 

7.1 l{d. J=J.36Hz. IH), 7.26(d,J=I0.07Hz. I H). 7.66's, I H). MASSCES+): 667.0 . . 

IC.2J 1.IO(d, J=7.05Hz. JH), 1.22(s.3H). 1.36·1.42(m. I H). l.55(s, JH). 1.72-2.00(m, 4H), 2 . .'.!LJ-2.5l(m. JM). 2.87-2.1l2(m. I H!. J.Jl-4J5[m. 

I H ). 4.t))(d, J= 1 I .04Hz. I H), 4.97(d, J= l 1.07Hz, I H), S.05-5.06(m, I H), 5.30-5.SZ(m. I HJ. 6.33(d1l. J1= I O.OllHz. J~=\ .88Hz I H l. h.J:'i(s. 

1 H), C1.54(dd.J1=J.49Hz. J 1 ... J.72Hz I H), 7.13(d,J=J.39Hz l H), 7.~6(dd,J1=1Q.07Hz. J~=l .01 Hz. IH). 7.51-7.C19{m, 4Hl. 7.74(~.1 H). 

MASS(F.S+): 681.5 

5 

10 

\ 



_\ 
102 

Examele 30: Pharmacological Activity: 

(a) Steroid Receptor Binding Assays: 

The steroid receptor binding assay were 'perfonned by MOS Pharma Services at their Taipei 

5 (Taiwan) ph~nnacology laboratory. 

(i) Glucocorticoid Receptor Binding Assay 

The activity of test compounds on glucocorticoid receptor was assessed using radiollgand 

binding assays. The Human HeLa cells transfected with glucocorticoid receptors were 

10 incubated with [3H]dexamethasone at 25 °c for 2hrs in RPMH640, IOnM HEPES, pH 7.2 

incubation medium, in the absence or presence of test compounds at 3nM and/or· I OnM 

concentration. Free ['H]dexam~thasone was r~moved from the medium by centrifugation and 

concentration of receptor bound ligand was detennined in the supernatant by liquid scintillation 

counting. 

15 

Dexamethasone as reference compound was tested concurrently as an integral part of each assay 

to ensure the validiiy of the· results obtained. The o/~ inhibition was evaluated using a singfo 

concentration of test co_mpound and. the corresponding radio labeled ligand, Resl\lts are presented 

as the percent inhibition of specific binding. The values are average of duplicate detenninations 

20 for each concentration. 

Table 7: Gluco.coticoid Receptor binding (in vitro) screen 

Compound No. Glucocorticoid receptor binding 
% inhibition 

IA.143 5g• 

IA.161 55• 
IA.157 56" 
IA. 159 36" 
IA.168 40' 

IB.2 55' 

IB.4 88" 
IB.6 92" 
IB.7 82• 
IB.8 93' 

25 

\ 

_/ 
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Compound No. Glucocorticoid receptor binding 
1Yn inhibition 

IB.10 82" 
IB.13 79h 

lB.14 85h 

IB.15 83" 
IB.50 74• 

IB.51 67" 
IB.54 82" 
IB.66 72• 

IB.67 77" 
IB.70 43' 
IB.73 45' 
IB.88 46' 

IB,100 '45• 

IB.101 45' 

IB.103 78" 
IB.104 72• 

IB.105 42' 
IC.3 72' 

' IC.4 73• 

IC.5 75' 

·IC.7 41' 

Fluticasone orooionate .ss• 
Budesonide 85' 

11 %Inhibition at JnM: 1
' % /11hibition at /OnM; r % fllhibition at 10011/i?. 

(b) Croton oil ear edema 

'5 Mice (male, CD-I) were made into different groups. Test compounds were dissolved inpyridine­

w~ter-acetone. (4:2::1-4) solution 10µ1 of compound or vehicle solution was applied to the left ear 

of the mice. The right ear of each mouse was applied simultaneously with I OµI or pyridine: 

water: acetone (4:2: 14) solution. After 2hrs. of compound or vehicle app.lication, 1 OµI or croton 

oil solution was app.lied to the left ear of all animals. After 6hr of croton oil treatment- the 

I 0 animals were sacrificed; ears were_ excised and weighed separately. 

15 



I 104 

Table 8: Croton oil Ear Edema Screen 

Compound No. Mean% Inhibition 

IA.3 45.31' 

!A.56 34.59' 

IA.184 49.06' 

IA.JBS 49.06' 

IB.20 61.49' 

IB.33 76.16' 

IB.34 64.39' 

IB.35 60.18' 

' IB.37 57.12' . 

IB.44 75.19' 

IB.46 75.97' 

IB.49 71.82' 

IB.52 78.12' 

IB.53 71.l 9' 

IB.55 74.78' 

IB.57 74.43' 

IB.64 72.75' 

IB.73 76.24' 

IB.77 71.71' 

IB.81 77.75' 

IB.98 . _73.71" 
: .. 

ill.io2 ·73.63" 

IB.112 66.94b 

lB.138 72.48" 

IB.150 . 77.76b . 

IB.159 66.02' 

IC.13 41.79' 

IC.14 61.46' 

Fluticasone propionate . 81.09' 

Dex.amethasone 50.05' 
... . .. "/11/ub111on at J .6µg: ' /n/11b1t1on al 0.5pg 
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(c) Cotton pellet granuloma 

SD rats were used for assessing anti-inflammatory activity of test compound using collon pellet 

granuloma method. Sterilized cotton pellets weighing 20mg ·were prepared. Test compounds 

were dissoived in acetone so as to get the required quantity for each cotton pellet in 500µ1. 

5 Different pellets were impregnated with 500µ1 of acetone to contain required quantity of lest 

compounds and allowed ·to dry. Vehicle control pellets were impregnated with SOOftl acetone. 

Rats were made into different groups. Two cotton pellets were surgically implanted into· the 

scapular region of.each rat. On sixth day of such implantation, pellets along with granuloma 

were taken out. Thymus gland was also separated from each animal and weighed. The pellets 

IO with granuloma were dried for 20 hrs at 60°C and weighed. Mean weights of dry granuloma and 

thymus, body weight gain/I OOg body weights were calculated. 

Table 9: Cotton pellet granuloma test 

Compound No. Dose. Mean % Inhibition of Thymus wt.* 
I men\ ' Granuloma 1 (o/i, Decrease) 

IA.3 1000 74.76 -11.72 

IA.6 1000 61.25 . -6.95 

IA.I I 1000 61.36 -4.72 

IA.13 1000 62.52 6.46 
IA.14 1000 70.74 -13.26 

IA.20 1000 67.57 0.73 

IA.27 10 31.28 8.71 
1000 69.84 I J.74 

IA.28 1000. 73.73 13.5 

IA.35 1000 67.16 -1 J.43 

IA.36 1000 70.74 -13.26 

IA.38 JO 67.11 -1.28 

IA.42 1000 65.63 -J.33 

IA.43 10 27.72 -0.55 
1000 72.03 : 1.47 

IA.44 1000 71.79 4.58 

IA.4.5 1000 80.06 -4.46 

IA.58 JO 59.00 6.00 

IA.59 1000 76.86 -2.51 

IA.122 ;J 37.29 2.25 

IA.136 10 37.74 4.44 
!000 67.79 2.14 

15 
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Compound No. Dose Mean % Inhibition Tltymuswt.* 
(mca\ of Granuloma · ('Yu Decrease\ 

IA.137 IOOO 65.58 1.59 
IA.138 IOOO 66.16 15.45 
IA.140 IOOO 62.54 -36.16 
IA.141 IOOO 63.1 -18.26 
IA.142 IO 45.36 -8.43 
IA.197 .IOOO 79.04 -8.89 

IB.5 IO 39.79 -0.39 
IB.7 IOOO 78.82 14.89 
IB.16 3 68.92 -11.06 

1000 77.36 -11.65 
IB.163 3 45.8 -5.44 

JO 76.13 13.77 
IC.6 1000 84.96 10.96 
IC.8 3 45.15 3.38 
IC.9 3 34.3 2.51 

Fluticasone nronionate IOOO 75.03 82.36 
Dexamethasone IOOO 44.73 68.66 

• /11 all the compounds (other than. the reference co1npounds) the thy1nus weight ch"11ge and the .body we1gf1t 
gab1 "'ere statistically insignificant when co111pared with vehicle coi1trol 

(d) Sephadex-Induce~ Lung Edema in the SD Rat 

Sephadex G-200· was prepared in sterile saline (lOmg/ml) and allowed to swell for at least 3 days 

at room temperature. Test compounds were prepared as suspensions by grinding and sonicating 

10 the solid in chilled saline. All the compounds were administered intratracheally at 24hrs ~nd 2hrs 

prior to intratr~cheal administration ofSephadex (5 mg/kg) under light ether anesthesia. Vehicle 

control. animals were administered vehicle instead of Sepahdex. At 24hr after Sephadex 

instillation, lung and thymus were excised from individual animals and· weighed. Wet weight of 

lung and thymuswas corrected for lOOg of initial body weight. The percentage increase in lung 

15 weight caused by Sephadex and its inhibitions by the compounds, were calculated. The 

perceniage inhibitions of thymus compared to vehicle control group were also ·calc.ulated. 

20 

-1 
I 



5 

IO 

15 

20 

107 

Table 10: Sephadex-lnduced Lung Edema in the SD Rat 

Compound Dose Mean o/o inhibition* 
No. (mel!ik2) Lune edema Thvmils 

IA.168 3000 95.3 9.2 

Ia.rs 1000 70.3 4.5 
IB.15 3000 71.J 6.4 

IB.51 3000 120.5 29.8 

IB.54 3000 I 10.4 29.7 

IB.64 1000 86.4 2.0 

IB.64 3000 104.6 20.0 

IB.67 3000 121.8 33.4 

IB.79 3000 99.3 15.2 

IB.94 3000 99.7 8.L 

IB.100 3000 120.8 36.0 

IB.101 3000 I 14.8 8.9 

IB.150 3000 !06.2 18.0 

Budtsonide 3000 119.38 67.08 
.. .. 

* /11 ull the con1pouuds (ot/ier tlran the reference compounds) the bod)' 1W!lght gllin 1w1.\' stati.\'licc;/~\I 

i11sig11ificc1111 when (:omp_arell with vehicle control 

Table 1 Oa: Therapeutic Index for_ Compounds in Sephadex Lung Edema model in SD Rat 

Th~rapeutic index. 

EDSO Lung edema EDso Thymus ' ED,, Thymus 
Comp No. (mg/kg, i,t.) (mg/kg, Lt) involution/ 

ED., Lu112 edema 

IB.51 0.641 . 13.3 l 20.76 

IB.67 0.232 8.84 38.10 

!8.70 0.323 
. -·-

7.67 23.75 

!B.88 0.300 4.09 \3.63 

Budesonide 0.101 0.68 6.73 

Fluticasone propionate 0.086 0.36 4.18 

__ / 
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( e) Liver Glycogen Deposition iri Rats 

Male Sprague Dawley rats, weighing I 90-220g were bilaterally adrenalectomized and 

maintained on 0.9% saline soiution throughout the experiment. On day 5th· and 6th of 

adrenalectomy, animals were made into different groups, test compounds prepared in cold saline 

5 (sonicated for 30min) were instilled intratracheally 2 doses @ 3mg/kg, 24hrs apart. At 15hrs 

after the '1ast treatment, animals were sacrificed and livers were excised and ·weighed. The 

glycogen content o~ the livers was qetermined by anthrone method. Briefly, a weighed quantity 

of liver tissue was homogenized with 5% trichloroacetic acid, supernatant mixed with ethanol 

and kept overnight for precipitation. The glycogen thus extracted was estimated as glucose 

I 0 generated after acid hydrolysis by addition of anthrone reagent at 620nm. Glycogen content was 

expressed as mg/I OOg liver. 

15 

' 

Table ·11: Liver Glycogen Deposition in Rats 

Comp No. 
Dose Glycogen content . % Inhibition of" .. · 

(mv/kn\ lmv/100" liver) ' thvmus 
-

IA.3 3 -13.6 -2.42 

IB.4 3 -5.77 -9.68 

IB.50 3 . 6.67 5.48 

lC.3 3 -11.34 -2.43 

Fluticasone nronionate 3 1514.65 70.17' 

Mometasone furoate 3 ·1117.32 4'.l.51 

· Budesonide 3 552.77 65.02 

·.·· 

(I) Assessment of Systemic Activity by. i.v. Route of Administration 

For assessing systemic side effect .on i.v. administration, cotton pellet granuloma assay (blank 

cotton pellet) in male SD rats was undertaken. St.erilized cotton pellets weighing 20mg were 

20 · surgically_· implanted into the scapular region on both sides. s·tarting: from next day of 

implantation, compounds dissolved in Pharmasove (Pharmasolve 66.67% in saline) or vehicle 

were administered intravenously at l.6mg/kg dose for 3 successi~e days. On fifth day of 

implantation, pellets along with granuloma were taken out. The thymus gland was also separated 

from each animal and weighed. The pellets with granuloma were dried for 20hrs at 60"C and 

\ 
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weighed. Mean weights of dry granuloma and thymus and body weight gainfl OOg body weights 

)"ere comp~red with vehicle control groups. 

The comp~unds of fommla I of present invention did not induce any significant thymus and 

5 body wei.ght gain suppression by i.v. administration. Further, there was no significant cotton 

pellet granuloma inhib.ition by i.v. route of administration, thus clearly indicating lack of 

systemic activity and hence excellent systemic safety profile for the compounds of fomm la I. 
( 

Table ti: Activity by i.v. Routes of Administration 

Comp No. Dosemcg Mean Mean Thymus wt . 
. (for 3 Inhibition of Decrease (0/i1 )* 
davsl, l.v. Granuloma f%l 

IA.3 1600 3.98 6.37 

IA.I! 1600 16.65 -17 .88 

IA.89 1600 15.90 6.54 
, 

IC . .J i600. .. 12.09 -10.38 

IC.5 1600 -22.20 1.67 

IA.143 1600 -3.01 5.51 

. Fluticasone propionate 1600 55.62 75.71 

10 *The body lVeig/11 gain in all ~he co1npounds was statistically not sig~rificant whett co111pa1"ed with vehicle control 

Conclusion 

Th~ compounds of fonnula I of the present invention have potent binding to the glucocorticoid 

15 receptor in vi11:0. In the in vivo models, which include croton oirinduced ear edema, cotton pellet 

induced granuloma, and Sephadex induced lung edema screens, the compounds of the present 

invention exhibit significant anti-inflammatory activity. In the cotton pellet granulorna, the 

thymus involution and the body weight gain due to the compounds was either absent or 

i;1signi°ficant even at dose levels as high as I 00-!000mcg per pellet: Similar behaviour was once 

10 again observed in the case Sephadex induced h~ng edema models even when the compounds 

were administered at very high doses, clearly demonstrating \hat these compounds do not cause 

any adverse systemic effects following local administration. The absence or non-significai:ce of 

. " the systemic side effects was further confirmed by measurement of hepatic glycogen deposition · 

I 
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in rats after intratracheal administration, and by measurement. of thymus and body weight gain 

suppression f91lowing i.v. administration. 

Thus the compounds of formula I described in the present invention are potent anti-inflammatory 

5 glucocorti~oids having insignificant or no noteworthy systemic activity even at doses 

significantly higher than therapeutic doses. Due to non-significant systemic effects, the 

COmpoUnds of the present invention have high therapeutic index foranti-inflammatory activity VS 

systemic side effects, a 11roperty which is highly desirable for therapies using glucocorticoids. 
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WE CLAIM 

I. 1 IP-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof: 

HO 

0 

Formula I 

= represents double bond and 

represents a or P-configuration. 

wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be either in a or P-configuration; 

R2 and R3 are the same or different and each independently represents hydrogen or halogen; 

R5 represents a group selected from (C1-C10)-alkyl, (C1-C11)-cycloalkyl, 

-O-(C1-C10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

or substituted by one or more halogen, -OH, (C1-C1)-alkyl, -O-(C1-C1)-alkyl, (C1-C11)­

cycloalkyl; wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -

OH, (C1-C3)-alkyl, -O-(C1-C1)-alkyl, (C1-C13)-cycloalkyl; and 

R<i represents moiety selected from a group consisting of A, B and C, with a proviso that 

when R<i represents moiety (C), Z is S: 



I 
-(C)m1-co-~ 

I 
Q 

wherein 

m1is1,2or3; 

m2 is0or 1; 

mJ is 0 or 1; 

n1 is 0, 1 or 2; 

(A) 

112 

I \H)m2 rm, f 
-<rm,-c-x-c-<rn,-K 

Q L 

(B) 

p 

I -Q-(rm,-R7 

Q 

(C) 

R,; represents a group selected from (C1-C8)-alkyl, (C3-C13)-cycloalkyl, aryl and a 

heterocyclic radical, where the ring or ring system is unsubstituted or substituted by one or 

more substituents selected from (C1-C8)-alkyl, (C3-C13)-cycloalkyl, halogen, O-(C1-Cs)-alkyl, 

O-(C3-C13)-cycloalkyl, OCO-(C1-C3)-alkyl, S(O)o-2(C1-Cs)-alkyl, COO-(C1-Cs)-alkyl, -OCO­

O-(C1-C3)-alkyl, -OCO-CO-O-(C1-C3)-alkyl, CONH2, CONH-(C1-Cs)-alkyl, CON-[(C1-Cs)­

alkyl]z, -NHCO-(C1-Cs)-alkyl, N-(C1-Cs)-alkyl-CO-(C1-Cs)-alkyl, -NHCO-O-(C1-Cs)-alkyl, -

N-(C1-C8)-alkyl-CO-O-(C1-Cs)-alkyl, -NHCONH-(C1-Cs)-alkyl, -N-(C1-Cs)-alkyl-CONH­

(C1-C8)-alkyl, -NHCONH-S02-(C1-Cs)-alkyl, -N-(C1-Cs)-alkyl-CONH-S02-(C1-Cs)-alkyl, -

N02, -CN; wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -

OH, (C1-C3)-alkyl, -OCO-(C1-C3)-alkyl or (C3-C13)-cycloalkyl; 

with a proviso that when ~ represents moiety A wherein R,; represents (C3-C13)-cycloalkyl 

optionally containing one or more hetero atom incorporated therein, the hetero atom is not 

nitrogen; 

P and Q are independently selected from hydrogen and C1 to C3 alkyl; 

or P and Q can be joined together with the carbon atom to which they are attached to form 

(C3-Cs)-cycloalkyl as represented by moiety (A-1): 
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0 

(A-1) 

wherein m1 is I and n2 is 0,1, 2, 3, 4 or 5 and R,; is an aryl as defined above; 

or P and R,; can be joined together to form a cyclic system as represented by moiety (A-2): 

(A-2) 

0 

wherein m1 is I and n2 is 0, I, 2, 3 or 4 and ring G is an aryl as defined above; 

X represents either a double bond or a triple bond; and 

J, Kand Lare independently selected from a group consisting of hydrogen, halogen, 

(C1-C10)-alkyl, (C3-Cn)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-Cn)-cycloalkyl, 

-OCO-(C1 -C10)-alkyl, -OCO-(C3-C13)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, 

-OCO-CO-O-(C3-C13)-cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C13)-cycloalkyl, 

-OCO-NH-(C1-C10)-alkyl, -OCO-NH-(C3-Cn)-cycloalkyl, -OCO-N-[(C1-C10)-alkylh, 

-OCO-N-[ (C3-C13)-cycloalkyl]i, -OCO-NHS02-(C1 -C10)-alkyl, -OCO-NHS02-(C3-C13)-

cycloalkyl, -NH2, -NH-(C1-Cs)-alkyl, -N-[(C1-Cs)-alkyl]i, -N02 and -CN; 

wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -OH, (C1-

C3)-alkyl, 

-O-(C1-C3)-alkyl, -OCO-(C1-C3)-alkyl, -COOH, -COO-(C1-C5)-alkyl, 

-COO-(C1-C5)-haloalkyl, -NHCO-(C1-Cs)-alkyl, -ON02, -NH-(C1-Cs)-alkyl, -N-[(C1-Cs)-

alkylh, -N02, -CN, (C3-C13)-cycloalkyl, aryl or heterocyclic radical; 

or J and K can be joined together with the carbon atom to which they are attached to 

represent a (C3-C13)-cycloalkyl or -CO- group and L is as defined above; 
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or J, Kand L are absent when ni is O; 

R1 represents a group selected from hydrogen, halogen, aryl and CO-aryl, wherein the ring or 

ring system is unsubstituted or substituted as defined above; 

2. ! !p-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof, as claimed in claim I, wherein R<i represents moiety (A). 

I 
-(C)m1-CO-R,; 

I 
Q 

(A) 

wherein mi, P, Q and R,; are as defined in claim I. 

3. l IP-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof, as claimed in claim I, wherein R<i represents moiety (B). 

I rm2 Fm'f -Tm1-c-x-c-(Tn1-K 

Q L 

(B) 

wherein m1, m2, m3, ni, P, Q, J, K, Land X are as defined in claim I. 

4. l IP-hydroxyandrosta-4-ene-3-one, compound of formula I, and physiologically acceptable salt 

thereof, as claimed in claim I, wherein R<i represents moiety (C). 

I -o-Tm1-R7 

Q 

(C) 

wherein mi, P, Q and R7 are as defined in claim I. 
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5. l lfi-hydroxyandrosta-4-ene-3-one, compound of formula I-B, and physiologically acceptable 

salt thereof: 

p\ IQ Fm' i)m, f 
Z-(C)m1-c-X-C-(C)n1-K 

.o-co-R, I , L 
HO 

0 

R, 

Formulal-B 

wherein 

Z represents 0 or S; 

R1 represents hydrogen or methyl which may be either in a or P-configuration; 

R2 and R3 are the same or different and each independently represents hydrogen or halogen; 

R5 represents a group selected from (C1-C10)-alkyl, (C3-C13)-cycloalkyl, 

-O-(C1-C10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

or substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C3)-alkyl, (C3-C13)­

cycloalkyl; wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -

OH, (C1-C3)-alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; and 

m1 is l; 

m1is0 or l; 

m3 is 0 or l; 

n1 is 0, 1 or 2; 

P and Q are hydrogen; 

X represents either a double bond or a triple bond; and 

1, K and L are independently selected from a group consisting of hydrogen, halogen, (C1-

C10)-alkyl, (C3-C13)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C3-C13)-cycloalkyl, -OCO-(C1-

C10)-alkyl, -OCO-(C3-C13)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, -OCO-CO-O-(C3-C13)-
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cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C13)-cycloalkyl, -OCO-NH-(C1-C10)-alkyl, 

-OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C10)-alkyl]z, -OCO-N-[(C3-C13)-cycloalkyl]z, -

OCO-NHS02-(C1-C10)-alkyl, -OCO-NHS02-(C3-C13)-cycloalkyl, -NH2, -NH-(C1-Cs)-alkyl, -

N-[(C1-Cs)-alkylh, -N02 and-CN. 

6. 11,8-hydroxyandrosta-4-ene-3-one, compound of formula 1-B, and physiologically acceptable 

salt thereof: 

p\ IQ rm, rm, f 
Z-(C)m1-C-X-C-(C)n1-K 

.o-co-R, I , L 
HO 

0 

Formulal-B 

wherein 

Z represents S; 

R1 represents hydrogen or methyl which may be either in a or ,8-configuration,; 

R2 and R3 are the same or different and each independently represents hydrogen or halogen; 

R5 represents a group selected from (C1-C10)-alkyl, (C3-C13)-cycloalkyl, 

~O-(C1-C 10)-alkyl, aryl or heterocyclic ring wherein the ring or ring system is unsubstituted 

or substituted by one or more halogen, -OH, (C1-C3)-alkyl, -O-(C1-C3)-alkyl, (C3-C13)­

cycloalkyl; wherein the alkyl or cycloalkyl groups can be optionally substituted by halogen, -

OH, (C1-C3)-alkyl, -O-(C1-C3)-alkyl, (C3-C13)-cycloalkyl; and 

m1 isl; 

m1 is O; 

ml is O; 

n1 is 0, I or 2; 

P and Q are hydrogen; 

X represents a triple bond, and 
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J, K and L are independently selected from a group consisting of hydrogen, halogen, (C1-

C10)-alkyl, (C1-C13)-cycloalkyl, -OH, -O-(C1-C10)-alkyl, -O-(C1-C13)-cycloalkyl, -OCO-(C1-

C10)-alkyl, -OCO-(C1-C11)-cycloalkyl, -OCO-CO-O-(C1-C10)-alkyl, -OCO-CO-O-(C3-C13)­

cycloalkyl, -OCO-O-(C1-C10)-alkyl, -OCO-O-(C3-C13)-cycloalkyl, -OCO-NH-(C1-C10)-alkyl, 

-OCO-NH-(C3-C13)-cycloalkyl, -OCO-N-[(C1-C10)-alkyl]z, -OCO-N-[(C3-C13)-cycloalkyl]z, -

OCO-NHS02-(C1-C10)-alkyl, -OCO-NHS02-(Ci-C13)-cycloalkyl, -NH2, -NH-(C1-C8)-alkyl, -

N-[(C1-Cs)-alkyl]z, -N02 and-CN. 

7. lfi-Hydroxyandrosta-4-ene-3-one as claimed in claim I selected from the group consisting of 

S-[2-( 4-Chlorophenyl)-2-oxoethyl] 6a,9a-difluoro-l l,B-hydroxy-16a-methyl-3-oxo-I 7 a­

propionyloxyandrosta-l ,4-diene-17,B-carbothioate, 

2-( 4-Fluorophenyl)-2-oxoethyl 6a,9a-difluoro-l l,B-hydroxy-16a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l,4-diene-17,B-carboxylate, 

S-[2-( 4-Fluorophenyl)-2-oxoethyl] 6a,9a-difluoro-l I,B-hydroxy-l 6a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l,4-diene-17 ,B-carbothioate, 

S-[2-(2,4-Difluorophenyl)-2-oxoethyl] 6a,9 a-difluoro- I l,B-hydroxy-16 a-methyl-3-oxo­

l 7 a-propionyloxyandrosta- l ,4-diene-17,B-carbothioate, 

S-[2-(2,4-Dichlorophenyl)-2-oxoethyl] 6 a,9 a-difluoro- l l ,B-hydroxy- l 6a-methyl-3-oxo­

l 7 a-propionyloxyandrosta- l ,4-diene-17,B-carbothioate, 

S-[2-(3,4-Dichlorophenyl)-2-oxoethyl] 6 a,9 a-difluoro-11,B-hydroxy- l 6 a-methyl-3-oxo­

l 7 a-propionyloxyandrosta- l ,4-diene-17 ,B-carbothioate, 

S-[2-( 5-Chlorothiophen-2-yl)-2-oxoethyl] 6a,9 a-difluoro-11,8-hydroxy- l 6 a-methyl-3-oxo­

l 7 a-propionyloxyandrosta- l ,4-diene-17 ,8-carboxylate, 
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S-[2-0xopropyl]6a,9 a-difluoro- l l ,B-hydroxy- l 6a-methyl-3-oxo- l 7 a-propionyloxyandrosta­

l ,4-diene-17,B-carbothioate, 

2-0xopropyl 6a,9a-difluoro-l l,B-hydroxy-l 6a-methyl-3-oxo-l 7 a-propionyloxyandrosta­

l,4-dien-17,B-carboxylate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 6a,9a-difluoro-l l,B-hydroxy-l 6a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l ,4-diene-17,B-carbothioate, 

S-[2-0xo-2-( 4-trifluoromethyloxyphenyl)ethyl] 6a,9 a-difluoro-11,B-hydroxy- l 6 a-methyl-3-

oxo- l 7 a-propionyloxyandrosta-l,4-diene-17,B-carbothioate, 

S-[2-0xo-2-( 4-trifluoromethylphenyl)ethyl] 6 a,9 a-difluoro-11,B-hydroxy- l 6 a-methyl-3-

oxo- l 7 a-propionyloxyandrosta- l ,4-diene-17,B-carbothioate, 

2-( 4-Methanesulphonylphenyl)-2-oxoethyl 6a,9 a-difluoro-11,B-hydroxy- l 6 a-methyl-3-oxo­

l 7 a-propionyloxyandrosta- l ,4-diene-17,B-carboxylate, 

S-[2-( 4-Methanesulphonylphenyl)-2-oxoethyl] 6a,9 a-difluoro-11,B-hydroxy- l 6 a-methyl-3-

oxo- l 7 a-propionyloxyandrosta- l ,4-diene-17,B-carbothioate, 

2-0xo-2-phenylethyl 6a,9a-difluoro-l l,B-hydroxy-l 6a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l,4-diene-17,B-carboxylate, 

S-[2-0xo-2-phenylethyl] 6a,9a-difluoro-l l,B-hydroxy-l 6a-methyl-3-oxo-l 7 a­

propionyloxyandrosta-l,4-diene-17,B-carbothioate, 

S-[2-0xo-2-(2,4,6-trimethylphenyl)ethyl] 6a,9 a-difluoro-11,B-hydroxy- l 6 a-methyl-3-oxo­

l 7 a-propionyloxyandrosta- l ,4-diene-17,B-carbothioate, 
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S-[1, 1-Dimethyl-2-oxo-2-phenylethyl] 6 a,9 a-difluoro- l lfi-hydroxy-16a-methyl-3-oxo-

17 a-propionyloxyandrosta- l ,4-diene-17 P-carbothioate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 6a,9a-difluoro-1 lfi-hydroxy-16a-methyl-17 a-(2-

methylpropionyloxy)-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[2-0xo-2-( 4-trifluoromethylpheny !)ethyl] 17 a-cyclobuty Icarbonyloxy-6 a,9 a-difluoro-

11P-hydroxy-l6a-methyl-3-oxoandrosta- l ,4-diene- l 7 P-carbothioate, 

S-[2-(2,4-Difluorophenyl)-2-oxoethyl] 17 a-cyclobutylcarbonyloxy-6a,9a-difluoro-11P­

hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-l 7 P-carbothioate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 17 a-cyclobutylcarbonyloxy-6a,9a-difluoro-11P­

hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 p..carbothioate, 

S-[2-(2,4-Difluorophenyl)-2-oxoethyl] 9a-fluoro-17 a-[(2-furanylcarbonyl)oxy]-l lfi­

hydroxy-16a-methyl-3-oxoandrcista-1,4-diene-17 fi-carbothioate, 

S-[2-( 4-Chlorophenyl)-2-oxoethyl] 9a-fluoro-17 a-[(2-furanylcarbonyl)oxy ]-1 lfi-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[2-( 4-Methoxyphenyl)-2-oxoethyl] 9a-fluoro-17 a-[(2-furanylcarbonyl)oxy]-l !p-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-17 p-carbothioate, 

S-[2-( 4-Fluorophenyl)-2-oxoethyl] 9a-fluoro-17 a-[(2-furanylcarbonyl)oxy]-l lfi-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[2-( 4-Chlorophenyl)-2-oxoethyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-11P­

hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 ,B-carbothioate, 
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S-[2-0xo-2-( 4-trifluoromethylphenyl)ethyl] 6 a,9 a-difluoro-1 IP-hydroxy- I 6a-methyl-3-

oxo- I 7 a-[(2-thienylcarbonyl)oxy]androsta-1,4-diene-I 7 p-carbothioate, 

S-[2-(3,4-Dimethylphenyl)-2-oxoethyl] 6 a,9 a-difluoro- I IP-hydroxy- I 6a-methyl-3-oxo­

I 7 a-propionyloxyandrosta- I ,4-diene-I 7 P-carbothioate, 

S-[2-(3-Chlorophenyl)-2-oxoethyl] 6a,9a-difluoro-I 7 a-[(2-furanylcarbonyl)oxy]-I IP­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-I 7 p..carbothioate, 

S-[2-0xo-2-( 4-trifluoromethylphenyl)ethyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]­

I Ip-hydroxy-16P-methyl-3-oxoandrosta-I ,4-diene-I 7 P-carbothioate. 

S-( 4-Hydroxy-but-2-ynyl) 6a,9a-difluoro-I 7 a-[(2-furanylcarbonyl)oxy]-I Ip..hydroxy-16a­

methyl-3-oxoandrosta-I,4-diene-I 7 P-carbothioate, 

S-( 4-n-Propylcarbonyloxy-but-2-ynyl) 6 a,9 a-difluoro- I I P-hydroxy-16a-methyl-3-oxo­

I 7 a-propionyloxyandrosta- I ,4-diene- I 7 P-carbothioate, 

S-[ 4-(2-Ethoxy- I ,2-dioxoethyly-(E)-but-2-enyl] 6 a,9 a-difluoro- I Ip-hydroxy- I 6a-methyl-

3-oxo- I 7 a-propionyloxyandrosta- I ,4-diene- I 7 P-carbothioate, 

S-[ 4-(2-Ethoxy- I ,2-dioxoethyl)oxy-(E)-but-2-enyl] 6a,9 a-difluoro- I 7 a-[(2-furanyl­

carbonyl)oxy] -I Ip-hydroxy-16a-methyl-3-oxoandrosta-I,4-diene-I 7 P-carbothioate., 

S-[ 4-n-Propylcarbonyloxy-but-2-ynyl] 6a,9a-difluoro-I 7 a-[(2-furanylcarbonyl)oxy]-l IP­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-l 7 P-carbothioate, 

S-[ 4-(2-Methylpropionyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[ (2-furanylcarbonyl)oxy ]­

! !p-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene- l 7 P-carbothioate, 
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S-[ 4-(2,2-Dimethylpropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-11,8-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 ,8-carbothioate, 

S-[ 4-(2,2-Dimethylpropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-11,B-hydroxy-16 a-methyl-3-

oxo- l 7 a-propionyloxyandrosta-l,4-diene-17 ,B-carbothioate, 

S-[ 4-n-Propylcarbonyloxy-(Z)-but-2-enyl] 6 a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-

11,8-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene- l 7 ,B-carbothioate, 

S-[ 4-(2-Ethoxy-1,2-dioxoethyl)oxy-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy]-11,B-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 ,B-carbothioate. 

S-[4-n-Propylcarbonyloxy-but-2-ynyl] 6a,9a-difluoro-l l,B-hydroxy-16a-methyl-3-oxo-17 a­

[(2-thienylcarbonyl)oxy ]androsta- l ,4-diene-17 ,8-carbothioate, 

S-[ ( 4-Cyclopropylcarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-

11,8-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17,8-carbothioate, 

S-[ ( 4-Cyclobutylcarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-

11,8-hydroxy- l 6 a-methyl-3-oxoandrosta-1,4-diene-17,8-carbothioate, 

S-[ ( 4-Cyclopentylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furanylcarbonyl)oxy ]-

11,8-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17,B-carbothioate, 

S-[ 4-n-Propylcarbonyloxy-(E)-but-2-enyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-

11,8-hydroxy- l 6 a-methyl-3-oxoandrosta- l ,4-diene-17,8-carbothioate, 

S-[( 4-Methoxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-l l,B­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-17,B-carbothioate, 
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S-[( 4-Ethoxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-l l/J­

hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 fJ-carbothioate, 

S-[ 4-(2,2-Dimethylethyloxycarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-I l/J-hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-17 /J-carbothioate, 

S-[ 4-(2-Methylpropyloxycarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-11/J-hydroxy-16 a-methyl-3-oxoandrosta- l ,4-diene-l 7 /J-carbothioate, 

S-[ 4-(3-Chloropropylcarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]- l l/J-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene- l 7 /J-carbothioate, 

S-[4-Dichloroacetoxy-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l l/J­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-17 /J-carbothioate, 

S-[ 4-(2-Methylpropylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]- I l/J-hydroxy- l 6a-methyl-3-oxoandrosta-1,4-diene- l 7 /J-carbothioate, 

S-[ 4-(3,3-Dimethylpropylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]- I l/J-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene- I 7 /J-carbothioate, 

S-( 4-Propionyloxy-but-2-ynyl) 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l l/J-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-l 7 /J-carbothioate, 

S-[ 4-(3,3,3-Trifluoropropionyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)­

oxy ]- l l/J-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17 /J-carbothioate, 

S-[ 4-(Methoxyacetyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l l/J­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-17 /J-carbothioate, 
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S-[ 4-(Ethoxyacetyloxy)-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l lfJ­

hydroxy-16a-methyl-3-oxoandrosta-l,4-diene-l 7 fJ-carbothioate, 

S-( 4-Acetoxy-but-2-ynyl) 6 a,9 a-difluoro-17 a-[ (2-furanylcarbonyl)oxy ]- l lfJ-hydroxy-16 a­

methyl-3-oxoandrosta-1,4-diene- l 7 fJ-carbothioate, 

S-[ 4-(2,2-Dimethylbutylcarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]- l lfJ-hydroxy- l 6a-methyl-3-oxoandrosta- l ,4-diene- l 7 fJ-carbothioate, 

S-[ 4-((IS)-Camphanylcarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]-11,B-hydroxy-16 a-methyl-3-oxoandrosta- l ,4-diene-17 ,B-carbothioate, 

S-[ 4-( 4-Ethoxybutyl-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]-11,8-hydroxy-16 a-methyl-3-oxoandrosta- l ,4-diene-17,B-carbothioate, 

S-[ 4-( 4-Ethyloxy-~-but-2-en-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-11,B-hydroxy-16 a-methyl-3-oxoandrosta- l ,4-diene- l 7 fJ-carbothioate, 

S-[ 4-( 4-Methoxybutyl-1,4-dione )oxy-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy ]- l l,B-hydroxy-16a-methyl-3-oxoandrosta- l ,4-diene-17,B-carbothioate, 

S-[ 4-( 4-Isopropyloxybutyl-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-11,8-hydroxy- l 6 a­

methyl-17 a-[(2-furanylcarbonyl)oxy]-3-oxoandrosta-l ,4-diene-17,8-carbothioate, 

S-[ 4-( 4-Isobutyloxybutyl-1,4-diohe )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-l l,B-hydroxy-16a-methyl-3-oxoandrosta-l ,4-diene-17,B-carbothioate, 

S-[ 4-( 4-n-Butyloxybutyl-1,4-dione)oxy-but-2-ynyl] 6a,9a-difluoro-l 7 a-[(2-furanyl­

carbonyl)oxy ]-11,B-hydroxy- l 6 a-methyl-3-oxoandrosta-1,4-diene- l 7 ,8-carbothioate, 
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S-[ 4-(3-Chloro-2,2-dimethylpropionyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-I lj1-hydroxy-l 6a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-( 4-Methoxy-(E)-but-2-en-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-1 lj1-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-(3-Methyl-1-oxobutyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]­

I lfi-hydroxy-16 a-methyl-3-oxoandrosta- l ,4-diene- I 7 P-carbothioate, 

S-[ 4-(2-Ethyl-1-oxobutyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furanylcarbonyl)oxy ]-

11 j1-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-(N,N-Dimethylaminocarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]- l lp-hydroxy-16 a-methyl-3-oxoandrosta- I ,4-diene-17 P-carbothioate, 

S-[ 4-(2-Chloro-2-methylpropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[ (2-furanyl­

carbonyl)oxy ]-11 P-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-( 4-Methyl-1-oxopentyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-

11 P-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-(2-Hydroxy-2-methylpropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-1lj1-hydroxy-16acmethyl-3-oxoandrosta-1,4-diene-l7 P-carbothioate, 

S-[ 4-(2-Fluoro-2-methylpropionyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-1lj1-hydroxy-l6a-methyl-3-oxoandrosta-l,4-diene-l 7 P-carbothioate, 

S-[ 4-( 4-Methoxy-(2;)-but-2-en-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]- l lfi-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 
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S-[ 4-( 4-Ethoxy-(E)-but-2-en-1,4-dione)oxy-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy]-l lj'l-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-( 4-Isobutyloxy-(E)-but-2-en-1,4-dione )oxy-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-

furanylcarbonyl)oxy ]-11 P-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene-17 p..carbothioate, 

S-( 4-Acryloyloxy-but-2-ynyl) 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-l lj'l-hydroxy-

16a-methyl-3-oxoandrosta-1,4-diene-l 7 P-carbothioate, 

S-[ 4-(Cyclopentylmethyloxycarbonyloxy)-but-2-ynyl] 6a,9a-difluoro17 a-[(2-furanyl­

carbonyl)oxy ]- I lj'l-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-I 7 P-carbothioate, 

S-[ 4-(3-Methylbut-2-enoxycarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-I lj'l-hydroxy-l 6a-methyl-3-oxoandrosta-1,4-diene-l 7 P-carbothioate, 

S-[ 4-(n-Pentyloxycarbonyloxy)-but-2-ynyl] 6 a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]-

11 P-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene- I 7 P-carbothioate, 

S-[ 4-(2,2-Dimethyl-3-fluoropropionyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanyl­

carbonyl)oxy ]-I lj'l-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate, 

S-[ 4-( (S)-2,2-Dimethyl-1,3-dioxolan-4-yl-methoxycarbonyloxy)-but-2-ynyl] 6a,9 a­

difluoro-17 a-[ (2-furanylcarbonyl)oxy ]- I lj'l-hydroxy-16 a-methyl-3-oxoandrosta-1,4-diene­

l 7 P-carbothioate, 

S-[ 4-(R)-2,2-Dimethyl- I ,3-dioxo lan-4-yl-methoxycarbonyloxy )-but-2-ynyl] 6 a, 9 a-difluoro-

17 a-[(2-furanylcarbonyl)oxy]-l lj'l-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P­
carbothioate, 
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S-[ 4-(Isoamyloxycarbonyloxy)-but-2-ynyl] 6a,9 a-difluoro-17 a-[(2-furanylcarbonyl)oxy ]­

l l f3-hydroxy- l 6a-methyl-3-oxoandrosta- l ,4-diene- l 7 f3-carbothioate, 

S-( 4-Ethoxy-but-2-ynyl) 6a,9a-difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l l,B-hydroxy-16a­

methyl-3-oxoandrosta-l,4-diene-l 7 /3-carbothioate, 

6a,9a-Difluoro-l lf3-hydroxy-l 6a-methyl-3-oxo-l 7 a-propionyloxyandrosta-l,4-diene-17 /3-
carbonylsulfenic acid fluoromethyl ester, 

6a,9a-Difluoro-l 7 a-[(2-furanylcarbonyl)oxy]-l lf3-hydroxy-16a-methyl-3-oxoandrosta-l,4-

diene-l 7 jJ-carbonylsulfenic acid fluoromethyl ester, 

6a,9 a-Difluoro-17 a-[(2-furanylcarbonyl)oxy ]-11 /3-hydroxy-16 a-methyl-3-oxoandrosta-1,4-

diene- l 7 jJ-carbonylsulfenic acid ( 4-fluorophenyl)methyl ester, 

6a,9 a-Difluoro-17 a-[(2-furany!Carbonyl)oxy ]-11 /3-hydroxy-16a-methyl-3-oxoandrosta- l ,4-

diene- l 7 /J-carbonylsulfenic acid ( 4-trifluoromethylphenyl)methyl ester, 

6a,9a-Difluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-l lf3-hydroxy-l 6a-methyl-3-oxoandrosta-l,4-

diene-l 7 /J-carbonylsulfenic acid ( 4-chlorophenyl)methyl ester, 

6a,9a-Difluoro-l lf3-hydroxy-16a-methyl-3-oxo-l 7 a-propionyloxyandrosta-l ,4-diene-17 /3-
carbonylsulfenic acid ( 4-trifluoromethylphenyl)methyl ester, 

9a-Fluoro-l 7 a-[(2-furanylcarbonyl)oxy ]-l lf3-hydroxy-16a-methyl-3-oxoandrosta-l,4-

diene-l 7 /J-carbonylsulfenic acid ( 4-fluorophenyl)methyl ester, 

6a,9 a-Difluoro-11/3-hydroxy-16 a-methyl-3-oxo- l 7 a-propionyloxyandrosta- l ,4-diene-17 /3-
carbonylsulfenic acid methyl ester, 



127 

6a,9 a-Difluoro-17 a-[(2-furanylcarbonyl)oxy ]-11 P-hydroxy-16 a-methyl-3-oxoandrosta-1,4-

diene-17 /3-carbonylsulfenic acid methyl ester, 

S-[ 4-( 4-Methyl-1-oxopentyloxy)-but-2-ynyl] 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)­

oxy]-l lp-hydroxy-16a-methyl-3-oxoandrosta-1,4-diene-17 P-carbothioate. 


