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added at U to =5°. After stivring for 30 min, MeNHs was slowly
lmbbled for 3 I b the mixture maintained frow 1o 5°.

The mixed aubydride, which il =eparated, slowly redissalved
aad the elear =olittion was allowed 1o stand vvernight af room
tentperatnre and theo evaporated. The restdne was srvsinllized
[rom FKtOAe and weighed 1.25 g, wp 171 1727,

N,N-Dimethyl-2-nitro-5-cthyl-1-imidazoleacetamide 39,
Method 1. - To a =dittion ol b g ol ethyl 2-nitro-a-cthy linidazale-
acetate i 1O wil of MeDI, 68 g ot Mo N1 was added, Tl
wixtre wis heated S he at 402 o, after one nigla at room
tetperatire, refluxed for 6 hwee Evaporation of the solvent
allorded ane oily residne whielt =olidified on standing.  After
cry=tallization {MeDIl 7-Dr,0) 3.5 & ol vellow ervstals was oh-
tuined, mp 94-95°,

1-Methyl-2-nitro-4-ethylimidazole and 1-Methyl-2-nitro-5-
ethylimidazole (60-31). Method M. A xi=penzivn of 1.6 g
of stlver 4(5)-ethyl-2-nitroinndazole el 2wl of CHI e 60 1wl
of MeaCD was vefluxed {or 4 hee The worganiy precipitate
formed during the reaction was filtered ol wond the solition wis
evaporated to devness. The oily restdie on e asiliea gel, 1t -
petrolentme ether thp 40-30°0 1:1; showed vue spot 0/ U1
correspotding to T-inethyl-3-ethyl=2-nitroimidizole and a hother
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=pot having K 020 The two producets were separated throngh
a2 X ent stlien gel cabmn ehitted with petroleim ether cone
Laining inereasing quantitios ol IO, The Traetions were pooled
sevording fo e sualvsisc Those coraaining the prodnet having
M2 gave I850 g of T-methyvl-2-nitro-t-ethviinmidagzole salter
recrvstallization resne PO mp 9 5T
g the sompowne] having A 001 wos slitddaed 195 g ol 1-
methyl=2-nivro-S-crhvlinndaznle, identival with o <ainple preparved
From T-methivl=2=nuio-S-cthvlimidiazole secording to method 1.

1-(2-Hydroxyethyl;-2-nitro-4-methylimidazole 161). Method
M. To a si=pension ol LIS ¢ of silver 45k wethyvl-2-nitro-
titliizole, e b0l ol CHLClL, 9.0 wml of hrowwoethianol was
added o the mixtire was refiuxed 7 o ownder <tiering. The
torgnide =alt was Bliered ot and the organie pluse was evapo-
rated,  The residue was extracred] several thnes witlh boiling
11O and, alter povilivation with chaveol, the solation was
vvaporated taoan oty svip whiclt solidified on standing. By
ceerveullization Trone FHTO A was obained 406 e of vellow
cravstals, wp A 1250

Ironn those eoraatn-

Acknowledgment.  We are greatly tndebted ta Dr.
M. Serradunga for the toxieity determinations.
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‘The preparation of methyl 7(8)-chloro-7-deoxythighncosaminide (4) 1= deseribed aud evidence favoring the
7(8) configuration for the 7-chloro substituent is presented. This componnd was used it the prepuration of 47-
alkyvl-1'-demethyl-4’-depropylelindamycins shown to be potent mitibacterial and antimalarial agents,

Replacement of the 7(R)-hydroxyt group of linco-
mycit (1) and of a number of its 4"-alkyl-4"-depropyl
analogs? by chlorine afforded derived antibioties which
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possessed enhanced antibacterial potency.  As part of
1 program to delineate the potentiating effect of this
substituent the synthesis of 1’-demethyllincomycin
analogs containing a 7(8)-chloro-7-deoxy grouping was
undertaken. The 7(S)-chloro substituent was intro-
duced into lincomycin? and 4’-alkyl-4’-depropyllineo-
mycin analogs by treatment of the parent antibiotie
with SOCL.* This procedure wias not applicable to the

) Preseuted o part ac the thidel Navowal Meettug of tie Apwerivan
Cheyntcal Soviety, Miaoti Deavh, Ylc, Apeit B0, 19687, awd av the tleventl
Mettictual Ohevistry Syvuposiii, Quebee, Croada, T 1968,

(2) (a) . D. Birkenmever, Alstracts of Pupers, Fiftle {uterseieuer Cous
ference on Antimicrobial Agents and Cliciwotlierapy and 1Vth [uternational
Congress of Chemottierapy, Wastiingtou, D. C., Oct 17-21, 1963, p 17: )
R. D. Birkenmever and I'. Kagan, to be publistied;: (¢) B. J. Magerlein,
R. D. Birkenmeyer, and F. Kagan., Antihdrterial Agents Chemotherapy. 727
(19606).

3 B, Magerlein, R, D), Birkeumeyer, and F, Kagan, J. Med, Chemn.,
10, 355 tHU67).

sytthesis of eertain types of chlorimated lncomycins,
partieularly those possessing reactive groups in the
amino acid motety.  Maximum flexsibibity i1 analog
svnthesis appeared to be attainable by ehlorination of
methyl  thiolincosominide (ML) (3). followed by
condensation of the resulting chloro sugar (4) with an
appropriately substituted proline derivative. To this
end, aur tuitial efforts were direeted toward the syn-
thesis of methyl 7t8)-chloro-7-deoxythiolincosaminide
{4).

Althongh linconyein can be cleaved with hiydrazine
hvdrate to yvield the sugar, methyl thiolneosaminide
(3),4 similar treatment of elindamyein® (2) did not afford
the corresponding chloro sugar 4. Therefore the direct
ittroduction of Cl htto methyl thiolincosaminide (3)
wis investigated.  Treatment ol 3 with excess tri-
phenylphosphine  diehlovide i MeCN  afforded  a
monochloro subxstituted produet in 4095 yield. Conden-
sation of this product with {rans-1-methyl-4-n-propyl-
L-proline’  viclded clindamyein (2) identical, both
chemically aund microbiologically, with that prepared
from Lincomycint (Chart 1), ‘This conversion indicated
that the CI it 4 wus in the same position and configura-
tion ax the 7-Cl of clindamycin (2).

Since the configuration about the 7-carbon of elinda-
mycint (2) was uncertain at the time that methyl 7-
chluro-7-deoxy thioltnicosamimde (4) was st prepared.
experiments were  divected  toward  establishing  the

Gl W, Selieomter. W Lanuister, awd 1. Hoeksema, J. U, Chem. Soc..
89, 2438 11967).

i3 Ctindamyein s the geueriv narne for 7t8)-chloro-7-deoxylincomyetn.

w6 B.oJ. Mageclein, R, D). Birkeumeyer, R. R. Heer, aud I, Kagau,
S, Cuem. Soe,, 88, 2430 (1057,
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stereochemistry at C-7 for the chlorinated sugar. A
consideration of the mechanism of chlorination of
lincomyein must take into account the possibility of
anchimeric assistance by the amide carbonyl group.?
Although amide participation was not possibleduring the
chlorination of methyl thiolincosaminide (3), participa-
tion of the amino N could not be ruled out. To obviate
participation of the amino N during introduction of
the 7-chloro group, MTIL (3) was converted to the
N-trifluoroacetate 5. The trifluoroacetyl group 1is
known to be a poor neighboring group in SN2 reactions?
and, further, trihaloacetyl groups fail to play any role
in “front-side participation” to form ortho acid deriva-
tives.? The powerful electron-withdrawing property of
the trifluoroacetyl group would make it highly unlikely
that the N atom could aet in a neighboring-group
fashion.

Treatment of N-trifluoroacetate 5 with triphenyl-
phosphine dichioride yielded the substituted chloro
sugar 6. When 6 was dissolved in dilute alkali the
trifluoroacetyl group was removed affording methyl
7(8)-chloro-7-deoxythiolincosaminide (4) identical with
that prepared by direct introduction of Cl into 3. The
configuration of the 7-Cl in 4, prepared directly from 3
or by way of its trifluoroacety! derivative, is the same as

17) For a detailed discussion of the mechanism of the chlorination of
lincomycin see ref 2b.

{(8) R. G. Strachan, W. V., Ruyle. T. Y. Shen, and R. Hirschmann,
J. Org. Chem., 81, 507 11966).

19) R. Boschan and S. Winstein, J. Am. Chem. Soc., T8, 4921 (19586).

LiNncovyciN.

VII1 781

that in 2 prepared from lincomyein. Therefore we
conclude that neither the amide carbony! in lincomyein
nor the amino N in methyl thiolincosaminide partici-
pated during the introduction of halogen. Since the
replacement of OH by Cl using Rydon reagents! is
known to proceed with inversion, except when an-
chimerically assisted by a neighboring group,!! the 7-ClI
substituent. seemed hkely to be introduced with inver-
sion resulting in the 7(S) configuration.

Further chemical evidence in favor of the 7(S) con-
figuration for 4 was obtained by solvolysis studies.
After heating an aqueous solution of methyl N-acetyl-
7(8)-chloro-7-deoxythiolincosaminide (7) under reflux
for 5 hr, only 59, of 7 remained and methyl N-acetyl-
thiolincosaminide (8) was isolited in about 509, yield.
An unidentified produet, possibly epimeric with 8 at
C-7, was isolated in 79 yield. In contrast methyl
N -trifluoroacetyl-7(S)-chloro-7 - deoxy thiolincosaminide
(6) wasrecovered in 4497 yield after refluxing in aqueous
solution for 18 hr. No evidence of 7-OH compound 5
was noted by tle. Since the solvolysis of 7 was much
faster than that of 6 which contains the nonparticipating
trifluoroacetyl group, we concluded that hydrolysis of
N-acetyl-7(S)-chloro compound 7 was anchimerically
assisted by the neighboring CO. The reaction very
likely involves transition state 7a and acetoxomum ion
7h. The attack of this intermediate by water would be
favored at the carbonyl earbon!? to yield 8 as indicated.

These solvolysis studies therefore suggested that
replacement of 7-Cl by OH was accompanied by inver-

sion. Since the 7-OH of 8 has the same configuration
CH,
(|3) —H -
oy
A
H — cHl Xa—+H  —
HOH |
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CH, CH;
“O0——H HO——
C 3 COHN
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* HO 7 CH
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as does the 7-OH of lincomycin [i.e., 7(R)] the Cl in 7
and accordingly in 4 and 2 must be in the 7(S) con-
figuration.

While the chemical evidence presented above strongly
suggested that the 7-Cl was introduced with inversion,
subsequent degradation of clindamyein (2) showed un-
equivocally that inversion has occurred and the abso-
lute configuration at C-7 was indeed (S).??

We previously reported that 4'-alkyl-1’-demethyl-4’'-
depropyllincomyeins possessed significant antibacterial

110) 8. R, Landauer and H. N. Rydon. J. Chem. Soc.. 2224 11953).

111) ta) G. A. Wiley. B. M. Rein, and R. H. Hershkowitz, Tetrahedron
Letters, 2509 11864); tb) J. P. Schaefer and D. 8. Weinberg. J. Org. Chem.,

30, 2639 11965).
t12) S. Winstein and R. Boschan, J. Am. Chem. Soc., 72, 4669 11950).
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activity.®  These analogs were particularly interesting
hecause they showed greater activity against strepto-
cocel than would be predicted on the basis of the
standard curve assay. To assess the antibacterial
activity of 1’-demethyllincomyein  analogs m  the
chindamyein series, 4 was condensed with a variety of
+-substituted prolines. The preparation of 1'-de-
methylelindamyein (11b) was further stimulated by the
isolation of a polar metabolite from the urine of
himans treated orally with eindamyein.'® Preparation
of 11b afforded material which could not he separvated
from the urinary metabolite by tle.?

In the initial step of the synthesis of 4’-alkyl-1'-
demethyl-4'-depropylelindamycin  {Chart TI), 4 was

Cranr 11
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b. R=n-C.H- (cistrans) X =H; HCl sah
c. R=n-C.H- ttrans) 13, R=CH: (trans):
d. R=n-CH, tcis-trans) X =H; HCI zalt
e. R=w-C.H, (cis-trans) 14. R=C.H- (transy.
f. R=u-CH, teis-trans) X = Chz
g. R=nCH,-teis-trans)

condensed  with the appropriate 1l-carbobenzoxy-4-
allsyl-L-prohine (9)% to form 10 (see Table I). Hydro-
genolysis of the earbobenzoxy group led to the izolation
of 1'-demethylelindamyein analog 11 as a nuxture of
isomers at 4'. The compounds thus prepared are given
in Table II. Since separation of the isomers was
difficult, the mixtwre of approximately 709 ¢is and
309 (rans isomers was used for microbiological testing.
An alternate method was also investigated in which
Cl was introduced into 1'-demethyllincomyeins 12 and
13* at the final step. In this manner the {rans isomer
1le wuas prepared from 1'-demethyllincomyecin 13.1
The preparation of 1le from 13 by way of the 1'-
carbobenzoxy derivative 14 did not improve the over-all
yield.

Antimicrobial Activities.—The antibacterial activity
of lincomyein analogs is markedly lowered when Me on
the wmino acid N atom is replaced by H, eq., 1'-

(3 1. P Brodasky, A DL Arvgoudelis, wind ‘L. 1 Eble, /. Awtibon,
(Tokyo), 81, 327 (1968).

114) A, D. Argoudelis, J. A, Fox, and 1. I. Masou, Biochemistry, 4, 110
(19635).
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demethyllineomyein shows only 2 of the antimicrabial
activity of hncomyein, In sharp contrast, elindamycin
analogs containing H on the amino acid N atom <howel
unexpectedly high antibacterial activities compared (o
their 1'-Me congenors. A sunnnary of the antibacterial
activities  of the 1-demethylelindamyeins (11)  is
presented in Table HI1. The compounds were tested
against Sapema lwlea, Slaphylococcs aurens OSU284,
Soaurens UCH2 Steeplococeus fuecalis TC3285,
Lscherichia eoly N'TCC28, Proteus culgaris ANTCCRE2T.
Salmonella schotliwellecd, and Diploroecus prewanmae
. These data show that auiimicrobial poteucy in-
creases with the chain length of the 4"-alkyl substitient,
reaching a maximum when the 4'-alkyl group is pentyl.
This behavior is <imilar to that obzerved in the 4'-
alkyl-4 -depropyllincomycing;®  however, the o0 eono
data for the 1'-demethylelindamyeis (Table ITT) more
closely parallel /v eilen potencies than i the lineomyein
series,

Fyaluation of the chlovinated lincomyen analogs
against  Plasoodiuwe berghel infected mice produced
surprising resultst (¢f. Table IV).  Whereas incomycin
wis essentially inactive, 17 -demethyl-7(S)-chloro analogs
demonstrated potent antimalarial  activity, several
having CDjy's comparable to ¢hloroquine and dimethyl-
diphenyl sulfone (DDS) and in this assay.  Anti-
malarial poteney appeared to closely follow 2 oo
antibacterial  potency.  1'-Demethyl-4'-depropyl-4'-
pentylelindamyein (11e) also showed good activity
against chloroquine-resistant and DDS- resistant strains
of morse malaria®  Antimalarial activities of 1/-
demethyl-4"-depropyl-4'-pentylelindamyein and elinda-
myein es. Plaswodiun cynowolgd it monkeys will bhe
published shartly. 1

Experimental Section’®

Methyl 7(8)-Chloro-7-deoxylincosaminide (4).—To a solution
of 393 g of (CeH.)3P in 3 L. of anhydrous MeCN was added 105 g
of Cly keeping tlie temmperature at less than 40° by cooling.
Methyl thinlincosaminide (101 g) was added. After siirring nt
26° for 24 hr, 200 ml of MeOH was added. The salution was
coneenttrated under vacuum. The residue was partitioned
betweent CHCL avd H:0. The aqueous solution was adjusted to
pH 5.2 by the addition of KHCO; and extracted with CHCly.
The addition of KDH to pH 9 precipitated crude 4. The erystals
were collected by filtration and dried. Necrystallized from 959,
EtOH vielded 31.5 g (29.267) of 4, mp 171-178°. A second crop
of 11.7 g (10.85;) of 4, mp 164-173°, was obtaiued by concentrat-
ing the mother liquors. Recrystallization of a portion of first
crop ervstals afforded an analytical sample, mp 177-180°,
lalD +348° (DMSO). Anal. (CHsCINOsS) C, H, C, N, 5.

Methyl N-Trifluoroacetylthiclincosaminide (5).—To a suspen-
ston of 25.3 g of methyt thiolincosaminide (3) in 250 ml of MeCXN,
16.5 ml of Et;N, and 25.25 mi of trifluoroacetic anhydride were
added simultaneously with stirring and cooling.  After 24 hr au
26° the solvent wuas removed under vacuum. The residue was
dissolved in EtOAc, washed successively with dilute acid and 59
NaHCO; solution, and dried. A red oil (20 g) was obtaiued ou
concentration. This oil was dissolved in 100 il of MeOH and a
few drops of Et;N was added. After 18 hr at 26° the solvent was

115) C. Lewis, J. Pdrasitol., 64, 169 (1968).

t16) L. H. Sclimidr, J. Harrison, E. Ellison, and P. Worcester, 4m. .J.
Trop. Med. Hyg.. in press.

117) Melting points were taken in a Thomas—Hoover Unimelt apparatus
and are corrected for stem exposure. Tlc was carried out on microslides
coated with Brinkman sitica gel GFaui. Column chromatography em-
ployved silica gel 0.05-0.20 mm for chromatography, Brinkman Instruntents,
tne., Westbury, 1.. 1., N. Y. Where analyses are indicated only by symbols
uf the elements, analytical results obtained for these elements are within
=0.4% of the theoretical values. Absorption bands of spectra lir, nrurl
were as expected for all compounids,
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TasLi I
4/-ALKYL~1’-CARBOBENZOXY-4'-DEPROPYLCLINDAMYCINS (10)
Yield,
R % Mp, °C Formula Anatyses
CgHa C‘24H35C1N207S C, H, N
n-C3H7 189—192 CQ5H37C}N‘ZO7S C, H, N, Cl
n~C;H9 b5 185-187 CgeHagClN'zO:S C, H, N
7'L'C5H13 72 185-187 C2§H4301N207S C, H, N
’I’L-CgI‘Il-, 31 175-177 CaDHuClN207S a
« Tle data on two systems showed one spot moving as expected. No elemental analyses were obtained.
TasLr 11
4’-ALKYL-1'-DEMETHYL~4'-DEPROPYLCLINDAMYCINS (11)
Yield, [alD,
R % Mp. °C deg tH:0) Formula Anatyses
CQHE) (cis-trcms) 240-242 +159 CleHaoclgNQOaS C, H
CaH7 (C?:SJTG/I’LS) 82 228—234 +159 CnHagclgN'anS C, H, N
n-C3Hi (trans)e 41 217-221 —+155 Ci7H;3:ClNO:S C, H, N, S
n-C.H, (cis-trans) H8 207-209 +134° CisH3CIN,OsS8 N, 8, mol wt
n-CsHu (cis-trans )" 28 222-223 +139 C1oH3:ClN2O;S C,H NS
n'CGHla (cis-trcms) 62 219'221 +142 ConggClgNgOas C, H, C ) N, N
n-CsHyr (cis-trans) 62 201-203 CaHuCLNLOS ¢
@ Prepared by chlorintation of the corresponding lincomyein analog. ® MeOT. ¢ See footnote a, Table L.
Tasre 111
ANTIBACTERIAL ACTIVITIES OF 4/-ALKYL-1’-DEMETHYL~4'-DEPROPYLCLINDAMYCIN HYDROCHLORIDES (11)
cusrtje Serial dilution minimal inhibitory concentration’—— —_—
assay 8. schott- —Mouse protection assayd———.
with 8. aureus 8. aureus S. faecalis E. colt P. vulgaris muellert —~—-8. cureus—— D. pneumoniae I
Conipd S. lutea® 0sU284 UCa52¢ UC3235 ATCC28 ATCCB8427 ATCC9149 Se Orat Se Orat
Lincomycin 1 0.4 0.8 12.5 400 800 4000 1 1 1 1
lla 0.9 0.2 0.2 3.2 200 200 >200 2.8 1.0
11b 3-D 0.05 0.1 1.6 50 100 50 3.8 3.5 > 13.9
lle 4-7 0.05 0.1 3.2 25 a0 50 4.0 2.3 7.5
11d B) .05 0.05 1.6 12.5 12.5 12.5 4.0 2.3
1le 4 0.025 0.025 0.05 12.5 50 12.5 4.0 3.0 19.6 18.8
11f 1.8 1.02) 0.025 .05 25 200 50 3.7 2.5
g 0.1 0.05 0.025 3.2 12.5 >200 25 0.2

e L. J. Hanka, D. J. Mason, M. R. Burch, and R. W. Treick, Antimicrobial Agents Chemotherapy, 565 (1962). ° Determinations
made in Brain Heart Infusion medium (Difco). Inocula consisted of about 105 organisms/ml of medium. Twofold dilutions of the
antibiotic were used in each sensitivity determination. End points were read at 20 hr and are expressed in minimal inhibitory concen-
tration of compound in wpg/ml. ¢Organism resistant to penicillin, streptomyecin, tetracycline, and erythromycin. ¢ Method of C.
Lewis, H. W. Clapp, and J. E. Grady, Antimicrobial 4gents Chemotherapy, 570 (1962).

Methyl N-Trifluoroacetyl-7(S)-chloro-7-deoxythiolincosami-
nide (6).—Six grams of 5 was halogenated with (C¢H;);PClL
prepared from 10.6 g of Cl; and 40.8 g of (CeH;)sP in 375 ml of
MeCN. The crude produect was chromatographed twice over silica
gel using CHCl;-MeOH (6:1) for elution to give 4.8 g of oily 6
which was crystallized from ¢C;H;OH. The yield of 6, mp

TasLe IV
ANTIMALARIAL ACTIVITY OF 4/-ALKYL-1'-
DEMETHYL-4'-DEPROPYLCLINDAMYCIN
Hyprocavoripes 111) 18 Plasmodium berghet
INFrECcTED Mick¢

. ————CDso* mg/kg———— 78-83° (solvated), was 2.18 g (34.53%). A portion was recrystal-
Compd Se Oral lized from ¢-PrOH. It melted at 66-72° (solvated) and showed
Lincomycin >160 >400 lalp +239° (DMSO). Anal. (CL,H;CIF;NOS) C, H, F, N.
11a 47 Methy! 7(8)-Chloro-7-deoxythiolincosaminide (4) from Methyl
11b 19 37 N-Trifluoroacetyl-7(S)-chloro-7-deoxythiolincosaminide  (6).—
11lec 16 28 One gram of 6 was dissolved in 5 mi of 1 N NaOH. After 1 hr at
11d 3.7 room temperature crystals formed which were collected and
1le 47 12 dried. These crystals, mp 170-173°, weighed 670 mg (90.4%).
115 66 14 Oue recrystallization raised the melfing point to 173-179°.
‘ o The optical rotation was [a]p 4+361° (DMSO). Ir and nmr data
1‘“1 . on corfirmed this compound as 4.
Chloroguine S.1 14 Clindamycin Hydrochloride (2) from Methy! 7(S)-Chloro-7-
DDS 25 58 deoxythiolincosaminide (4).—4-n-Propylhygric acid (915 mg)

« 'I'he authors are indebted to C. E. Lewis of these laboratories
for the use of the data. * Cl)y is median protective dose (959
limits).

was condensed with 1.09 g of 4.%8 Tlc on silica gel using CHCl;—
MeOH (4:1) and EtOAc-AcCH;-H:0 (8:5:1) showed that the
major component of the reaction mixture moved with clindamycin
(2), both when run separately or mixed with known 2. Bio-
antograph vs. 8. lutea was also identical with 2.

Chromatography over silica gel using CHClL,-MeOH (7:1) for
elution gave a major fraction, 380 mg, of clindamycin (2) identi-
fied by tle. Conversion to the HCI salt followed by recrystal-
lization gave 180 mg of 2, mp 158-160°, whose infrared curve
was identical with that of a known saniple of clindamycin hy-
drochloride (2).

distilled 4n zacuo and the residue was chromatographed over silica
gel. A fraction of 12.7 g, which was eluted with CHCl,-MeOH
{(4:1), was crystallized from MeCN-Et:0. The yield of 5, mp
144-146°, was 7.0 g (20.09%). A portion, recrystallized twice
from MeCN, melted at 146-147°, [a|D +240° (DMSO). Anal.
(CLH&F;NOs8) C, H, F, N.
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Methyl N-Acetyl-7(.S)-chloro-7-deoxylincosaminide (7). -
Acvlation of T g of methyl 7(8)-chloro-7T-deoxylincosaminide (4)
with Ace) in MeOl gave after recrystallization o Eit)Ace
Skeltlvsolve B® 930 g of 7, wmp 174-176°. The rotaiton was
+260° leDH). tnal (ColduClONS) C) H, CL N

Solvolysis of Methyl N-Acetyl-7t S)-chloro-7-deoxythiolincos-
aminide {7).~-A =olntion of 2.0 g of 7 1o S0 ml of a0 was heated
at vefinx for 5.5 o Tle (CHCLe-MeD1, 4: 1) showed the gradual
disappearance of 7, with two <lower spots gradnally inereasing in
concentration.  The solvtion was Ivophilized.  The residne was
chronettographed over silica gel using CIICL-MeOH (4:1) for
clution. A fraction of 111 mg, ideutified by tle as 7, was ehited
in the carly fravtions.  ‘This was followed by a 155-mg aud a
Lt-g fraction, vespectively.  Crvstallization of the major frac-

lization alforded 360 g uf crystals, wp 2352582, whose infraved
speetrim wis ddentical with a known =awple of 8.4 T another
experisent, a fraction similar to the 15d-g Traction from above
gave o product, mp 178-1%2°, whose infraved spectrins was very
similar to that of 8 suggesting the T(S) sower.

Attempted Solvolysis of Methyl N-Trifluoroacetyl-7(¥)-chloro-
7-deoxythiolincosaminide (6).---A solutioun of 400 mg of 6 in 30
il of 1.0 was heated under reflux for 1S he.  Tle (CHCL-MeO1T,
i: 1) indicated chiefly unreacted 6, aund also a small amount of
slower nwving spot, but no 7-hydroxy compound 5. When
worked np as above 220 mg of recovered 6 and 55 g of a mure
pular oil which rexixted eryvstallization were obtained. Crystal-
lization front ~PrOI afforded 110 mg of 6, wp 72-81°. Tr data
confirnted the identity of 6.

1’-Carbobenzoxy-1’-demethyiclindamycin < cis-frans) (10,
R = u-CH:)o1-Carbobewzoxy-4-(ers and  trans)-n-propyl-t-
proline® (2,33 @) was dissolved i 150 nil of MeCN contaiuing
1.12 nid of BiyN. The solution was cooled to 0 and 1.18 mtl of
ixobutyvl eldgroformate added.  After 10 min at D°) a solntion of
2,17 g of 4 1n 40 ml of MeCN and 40 1l of H.0 wax added. The
mixtore was stirred for 2 he at awbient temperature nnd the
MeCN distilled wn eacio to yield crystaly which were collected
by filtration. The vield of 10, mp 180-183°, wus 3.3 g.  Re-
crystallization (EtOH) raized the welting pubnt 1o 189-192°,
Anad. ((:251{37()1N31):H) (‘, “, Cl, N.
1-Carbobenzoxy-1’-demethylclindamycin (14).—1’-Demethyl-
lincomyein hiydroehdoride (428 mg) was treated with earbobenzyl-

i18) A saturaved Livdroearbon fraction, bp t0-71%, Skelly Oit Co., Kansas
Clita, Mo
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oxy chiluride!® 1o vield HS0U g of 14, mp 152-163°. Recrystalliza-
tion (EtOA¢ -Ha)) gave 350 mig of 14, wp 173-177°. Two re-
cryvstallizations from the swme solveut alforded evvstals,
176-1787, [ajp +100° el 1CyHuNDS C, H, N
1’-Demethylelindamyein (/s and (rans) Hydrochloride (11b ).
A solution of 22,6 g of 10 was dix=olved i Jtit)md of MetDH and
U g of 100, Pd-t wax added.  Hydrogenolysis aud orvstalliza-
tion wits i previonslyv deseribed.” The vield ol 11b, mp 218-223°
dev, was 155 g 3020 Reerystallization (Acde HO) af-
forded 10.0 g of 11b, mp 228 2:34° dee, {a)v +150° (HaOL
Further dilution with Aede gave 296 g of =econd crop erystuls,
tp 226-230° dee.
1’-Demethyl-4'-depropyl-4’-pentylclindamycin (1le). - ‘I'ri-
plieuyiphosphine 122 g in 400 ml of MeCN was treated with
5.68 g of Cls to produce a colorless sobtion of (CillnPCL To
thix =olntion 4 g of 1’-demethyi-4-depropyl-4’-pentvilbreonyvein
hydrochloride 11237 was added.  After stirring at 26° for 18 hr,
15wl of MeDH was added and the solveut distilled o weao.
The re<idite was shaken with 250 wl of EtODA¢-BELO (101 aud
filtered. The rvesidue 113.7 ¢) was partitivned between Hat) awd
L2tOAv and the produet was recovered frow the aqueous salutipn
by Ivophilizing.  This residue of 8.5 g was further purified by
chromatugraphy vver silica gel wsing CHCL-MeDH (4:1) for
elition. The major fraction of 2,08 g was dissolved in AeMe and
avidified with HCL 1o give avalyvtienlly pure 1le, nyp 2222239,
Anal. (CuHCENGDS) C, H, N S,

1’-Demethylclindamycin Hydrochloride (11¢). Method A.--
I"-Dentethyllincomyein hvdrachloride (3)11.72 g) was chlortinated
i above to give hivdracldoride 1le, mp 212-216°, weighing 0.73 ¢
(40.8Y 3. Recrvstallization tAceMe-11LOY gave 151 mg of hydre-
chlovide, mp 217-221° dee, [alv +153° 110) Anel 1Cialle-
CLN.DS) ¢ T, N, X,

Method B.- - Dne gram of 14 was chilorinated and subjected 1o
hvdrogeuddysis; after chromatography it gave 103 mg of 1le.
Thix prodiet was converted tu itz erystallive hydrochloride aind
wentified on the basis of tle data. Tt welted at 227-229° and
weighed 95 g,

Acknowledgment.- - The authors are indebted to Dr.
D. J. Mason and C. Lewis for antibacterial and anti-
malarial testing and to R, J. Reid for teehnical assis-
tarce.
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The Preparation and Antimycotic Properties

of Derivatives of 1-Phenethylimidazole
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The synuthesis of a large number of g-substituted I-phenethylimidazoles is described.

Many appropriately

N-substituted 1-(3-aminophenethyhiniidazoles and cyelie ketals detived from 2-(1-imidazolyl)acetophenones

were quite active against dermatophytes.

However, 1-(3-beuzyloxypheunethyl)imidazoles displayed poteut,

hroad-spectrum activity, not oudy against derntatophivies bt also against yeast cells (Candide albicans) and

gram-positive bacteria.

I'or some years interest in our laboratories has been
directed toward the synthesis and biological evaluation
of imidazole derivatives.t2 As part of this program we
prepared i series of 1-phenethylimidazoles, when i
beeame apparent that certain O- and N-substituted
derivatives of a-plienylimidazole-1-ethanol (A, X =
OH) and 1-(8-aminophenethyl)imidazole (A, X =

s 1L 1, Gaetefrod, 14 AL T Janssew, CL0 . ML Vaw der Byeken, A UL AL
1. Vau eervuwog and 0, 15, Nienegeevs, J. Med. Chem., 8, 220 11965).

(2) E. F¥. Gulefroi, J. van Cutseur, (. A, M. Van der Eycken, aud P. AL
Jaussen, tLid., 10, 1160 (1967).
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CH: \ 07
CI\HJ
A. X =0H. NH, B. X =alkvlene

N Ha), rvespectively, displayed outstanding and broad-
speetrum  antimyeotic  activity.  This observation



