PoTENTIAL ANTIMALARIALS. IV

tion cooled to 10° of 0.01 mol of a-keto aldehyde in 50 ml of
dioxane. The mixture was stirred at 10° for 4 hr and the sep-
arated erystals were collected and erystallized (see Table IV).

Pharmacological Methods.—For all tests NMRI albino mice
(18-20 g) and Wistar albino rats (200-250 g) were used.

Acute Toxicity.—LDj, values were determined in mice intra-
peritoneally, and the mortality over 48 hr was recorded, The
animals were also observed for behavior and objective symptoms
according to the Irwin scheme. !

Other Tests.—All compounds were screened also for their
antispasmodic activity in vitro following the methods described
by Setunikar and Tirone,'® and for their coronary vasodilatator
activity on the isolated rabbit heart following the method of
Setuikar, et al.V

Antimicrobial and antifungal activity in vitro, peritonitis with
E. coli 100 in mice, antiviral activity, anticonvulsant activity,
and antiinflammatory activity were determined according to
the methods previously described

Infection with . tuberculosis.—A group of 25 female mice
(16-18 g) was challenged intravenously with 0.2 ml of a suspe-
sion of M. tubcreulosis murium SG 851 Vole strain, in buffered
saline solution at pH 7.2 containing 10 LDs; (lethal dose 95 caleu-

(15) This scheme was discussed informally by S, Irwin at a Gordon Re-
search Conference, New London, N. H., 1959,

(16) 1. Setnikar and P. Tirone, Arzneimittel-Forsch., 16, 1146 (1966).

(17) 1. Setnikar, W, Murmann, and M. T. Ravasi, Arch. Intern. Pharma-
codyn., 181, 187 (1961).

(18) E. Massarani, D. Nardi, L. Degen, and M. J, Magistretti, J. Med.
Chem., 9, 617 (1966).
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TasLe IV
5-ARYLGLYOXYLIDENAMINO-8-HYDROXYQUINOLINES
N=CHCOQ
“ R
SN
OH
Recrystn Yield,
No. R solvent* Mp, °C o Formula®
21 H A 158 47 C:H12N:0,
22 p-N02 D 234 36 C17H11N304
23 p—Cl A 188 71 Cy7H ) CIN;O,
24 m-Cl 175 87 C]7H1101N202
25 p'CHg A 160 49 C]gH]4N202
26 p-OCHs A 159 79 C]gHMN'zOg
27 p-OCeH:, A 142 dd ngH]eNzOg
28 p'SCSHa A 161 65 ngHjsNQO'_’S
29 p-CgHs A 178 58 CstleN-zO-z
2 A = EtOAc, D = dioxane. *? All compounds were analyzed
for C, H, N.

lated at day 40) The infected mice and control groups of 10
mice were treated subcutaneously 1 day after infection and daily
for 40 days with a suspension 109, arabic gum of 0.4 mmol/kg
per 10 ml of the compound. The increase in weight and mortality
of the animals was recorded.

Iv.'

Potential Antimalarials.

Quinoline-a,a-dialkylmethanols
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37203
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Quinoline-a,a-dialkylmethanols, tertiary alcohols, QC(R)(OH)(CH,),NR’;, have been made to compare

their antimalarial activity with the corresponding secondary a-alkylmethanols, QCHOH (CH,).NR"..

Feasible

routes for their synthesis are described: a mixed Claisen route for compounds where n is 3 or greater and an

epoxidation route for compounds where n = 1.

All quinoline-a,e-dialkylmethanols synthesized herein have

greatly reduced antimalarial activity compared with the corresponding secondary alechols and, in the 2-aryl-4-
quinoline-a,a-dialkylmethanol family, retain their high phototoxicity.

Very few quinoline-a,a-dialkylmethanols have been
made’¢ and none has been compared rigorously with the
highly active secondary quinoline-a-alkylmethanols.
Model compounds were synthesized first to explore
Grignard routes to quinoline-a,a-dialkylmethanols (see
Table I and Experimental Section). They were not
expected to have, nor did they have, antimalarial ac-
tivity. More suitable quinoline-e,a-dialkylmethanols
were then synthesized by the mixed Claisen route (see
below) which served well to make the intermediate ke-
tones (see Table II) as long as n was 3 or greater for rea-
sons that the amino ketones with smaller chains (n = 1
or 2) were less stable under conditions of condensation.

(1) Paper I: D. E. Pearson and J. C. Craig, J. Med, Chem., 10, 737
(1967). Paper 1I: J. C. Craig and D. E. Pearson, J. Heterocycl. Chem., &,
631 (1968). Paper I11: J. B. Wommack, T. G. Barbee, Jr., D. J. Thoennes,
M. A. McDonald, and D. E. Pearson. J. Heterocycl. Chem., 6, 243 (1969).

(2) Contribution No. 712 to the Army Research Program on Malaria.
We are indebted to the U.8. Army Medical Research and Development
Command for Grant DA-49-193-M D-2752 in support of this program.

(38) Taken from the Ph.D. thesis of J. B. W., Vanderbilt University, 1968,
**The Synthesis of Quinoline Tertiary Alcohols of Antimalarial Potential,'*
University Microfilms Order No. 68-18003, Ann Arbor, Micl.

(4) To whom correspondence should be addressed.

(5) K. Feist, W. Awe, and M. Kuklinski, Arch Pharm., 276, 420 (1938).

(6) R. B. Woodward, N. L. Wendler, and F. J. Brutschy J. Amer. Chem.
Soc., 67, 1425 (19453).

The excellence of this route for aminoketones with
n 2 3 was ascribed to the more powerful catalyst used
(KO-t-C,Hy) and the very slow addition of the amino

ester (to prevent self-condensation). Surprisingly,
1. KO-t-CiHs
QCOQCHs -+ (CHs)QN(CHQ)nCOQCQHs ;—H—(T;—-—)-
QCO(CH,),N(CH;), + CO, + CH;OH
, R
1. RLi |
L————> QCOH(CH.),N(CHa)
2. Hi;0-

Grignard reagents would not add to these ketones,
but alkyllithiums did (see Table III and Experi-
mental Section). The antimalarial activity of com-
pounds in Table ITT was quite low, the best having an
increased survival time of only 1.8 days at 640 mg/kg.
With the exception of methylquinine and dihydro-
quinine, a true comparison with the best of the highly
active quinoline-sec-methanols had not been made (C
side chains were too long, n = 3). Another route had
to be devised to obtain shorter side chains (n = 1),
a necessity which resulted in the development of the
epoxidation route:
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Tane sxperimental Section

MoneL a,o-1D ALKy . . . R i
e ) Meltng potots were deterntived winh oo Avthar T Thonas

(01 ARYL U= PHENYLQUINULIN G-4-METILAN LY Uni-Melt spparatns. Analvses onoall new vompounds wern
OH determived by Gallveaith Laboratories and arve vecorded v the

thesiz of J. B W s well os on deposic with the Bdit, . Mo,

R.CR. Chenr. N =peclra were tnken with an A-60 Varian spectrom-

cter,” and the ariginal reeovdings arve available from this Iabora-
pery, I deviathon fron thenretical was ennsblerable, sualvses
ave recorded 1 this <ectinm.,

Model 2-Phenylquinoline-;-methanols. --The componnds hxied
e Tuble 1 were prepaved by the addition of methyl 2-phenyvl-4-

1t n. cinhit Ap, O ninvlineemhnxylate, mp J6-37°3 v 3 equuv of the appropriate
3 : . 0 1) Grigeard reageni wher Ry and Re were 1he sante. When Ry and
('“ﬂ’ . Col . + 120~ 130 R: were differcrt, the smnpounds were made Trom d-acety-12-
m-ClHCill m=CHL i, i 195-196 plicvylguineline, mp 74-73°.2 and the appropriate exces= Grignard
Cel, CeH, 3y 207-208 reagent.  The pradiacts were reerystallized from aguenus Me('1
p-(CH:g ):;C(jc”e p-(CH:g 1CChH 15 204 52005 e fronm 15tO11,
Cl; p-(CHypCCll, 13 1945196 1,6-Bis-(2-quinolyl)-1,6-hexanediol.—.-Quinohnecarbnxalde-
p-Cel1:Cill, p-CelTCYl, i N8-244 byvde 1002 mol) in 1960 was added to the Grignard reagent from
CH, Cll, N 126 128 B mel of CliCH 2CT and 0025 g-atom of My tinmings in 1560,

The produet was a pale vellow solid, mnp 1361357 {rone 7-PrO1
1.0, vield 107, 0 C analvsis was Iow Dy 6.0,
Mixed Claisen Route ifor More Than Two-C'arbon Chains).

2-14-Chlorophenyl j-6,53-
a.a-tetramethyl-4-

qninolivemethannl 4 134146 Ethyl e-Dimethylaminocaproate. Hydrolysis of Caprolactam.- -
= Plevate mp 104-105° 2 Literaune wp 1207, Caprodactan (1 mnls, 160 ml of 1O, and 110 m] of waed TEC
Tasrr 11
QuiNoLyr KeroNns
(”)
(" «C"Ha,Y
GR

Y 2R GIR TR %R . sinld Darivarive

(CH,)eN C. 1 1 1 3 A0 (UG H0)s salt, mpy 111207
((‘Hr):\v 11 C11L,0 11 11 o av B]) 170° (()()6 minj,*

plerate, mp 183-185°
(CHg)eN p-CiHLCl 11 1 CH, 3 e Picraie, mp 188-100°
(CH;3)aN (CHq):N* 1 11 1 3 47 Dipierate,” mp 161--16:3°
[CHg)N CqH., 11 11 11 3 i) Picrate, mp 173--173.5°
H.N Celdr 11 11 T 0 i 1By salt, myp 2030-2:42° =
CHR0 Celd 1 1 H ! 4 Mp 1331547

* From ethyl 6-methoxyquinoline-4-carhoxylate (K. N. Campbell, of al., J. Org. Chem., 11, 303 (1946). " From ethyl 2-piperidino-
quinoline-4-carboxylate (S, Winstein, of al., J. Lmer. Chem. Soc., 68, 2714 (1946).  ~ Muade from ethiyl e-benzamidocaproate by the method
of Sargent [H. Sargent, 7bid., 68, 2688 (1946)]. + Made inadvertently using DMSO as solvent. Produet converted into 2-
phenyl-4-quinolviglyvoxal hemimethyvl thicacetal, mp 142-143°, Ly Pummerer rveaction (H.-D. Becker, of al., 1hid., 85, 3410 (10623
»Canal. was low by 0.8377 0 £ N anal, was low hy 0,677, 7 Litomp 227° 1], B, Koepfli, ¢f al., ibid., 68, 2697 (1946),

K HRO, were refuxed 4 hr and eoncentrated under water vaenuni- ~1he
QC(CH), —— QC==CH. O CCRCORT residue was dissolved i IO apd neutralized with NasCOy =nln-
o tion. IZschweiler-Clarke methyvlation:  the above solntion, 175
OH CH. ml of 3577 formalin, and 110 g of 909 HCO. were reflnxed
OH antil COy evolntiom nearly eeased; fornalin (20 ml) and 10 ml
/O\ RNI nf OO were then added 3 times at spaced ntervals. The
QC——CH ——— QCCH,NR. mixiure was concentrated nnder water vaciinm, the residne dix-
sulved in 7-PrOM and filtered, and the filirate reconcentrated.
CH CH. Esterification.-- The viscons residue, 250 ml of absolnte 1O,
and 40 ml of concentrated HaNOy were refluxed 6 hr, KtOH was
The e fonaat : et Jen remaoved, nnd the residne ponred mte 1.0, nentralized, nnd

The 10}1te 1>.>m09th but le‘\tmc.ted in the first step to de extracted: prodncet: bp x(,)-l~(.)4° {5 mm) (foaming during (’lisril-
hvdration of tertiary aleohols (secondary alcohols gave : - e ;

N . . o 8 X Intion); n*n 1.4207; 94 g; 529%; glpe pure; lit.?®
side-products including the sym-ether). The quinoline- Ethyl v-dimethylaminobutyrate was obtained as above from
«,a-dialkylmethanols are shown in Table IV and, in I-methyvl-2-pyrrolidime;  ~-methylaminobutyric acid- ITCl was
comparison with a known, highly active guinoline-sec-
methanol, have greatly reduced antimalarial activity

((7(1 0.04 times the activity of the corl‘esponding quino- «7t We are indebted to the National Science Foundation for funds 1¢
A ! = .. . purchase this instrument (NSEF-1683).

line-sec-methanol)., A comparable loss of activity is :8) W. Phtzinger. J. Prakt. Chem., 66, 283 (1897).

found in the quinine series where methylquinine aud @) K. Miescher. U. 8. Patent 1,434,308 (1922); Chem. dbstr., 17, 42!

RICTI . o ) N T . 119231,
methw ldlh‘ droqulmne are compal ed w lth (1[1111111@ (Hld (10) R. Fusco, G, Palazan, S Cidavarelli, and D). Buvei, Gazz, Chim.

dihydroquinine, respectively (see Table I1I). Tl 9, 8AG 1 104w}
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TasLE II1
QUINOLINE-4-@,@-DIALKYLMETHANOLS

|

6R
7R
8R
R 2R 6R 7 8R
CH; CeH; H H H
CH; CHy CH,0 H H
CH3 p-CsH4C1 H Cl CH3
CH,=CH CeH, H H H
CH; CeH; H H H
H¢ CeH; H H H

Methylquinine hydrates
Methyldihydroquinine dihydrate
@ P. berghei relative activity:

AMST (mean survival time in days increased over that of controls) of 11.5 days at 10 mg/kg dose).

the 4th compound in Table IV was arbitrarily given a relative activity rating = 100.

2R
A Derivative Relative
n yield Mp, °C (mp, °C) activity”
3 71 127-129 0.1
3 31 Oil HCI (240-242) 0.5
3 52 146-148 0.8
3 64 110-111 0.5¢
3 9 113.5-115 Dipicrate (163.5- 0.2
165)
3 88 Qil Di(HCI-H:0) 0.2
(222-224)
20 102-112 dec’ 0.0¢
61 106-116 dec 0.0
It showed

Other relative activities were

caleulated from the formula 100 X AMST/11.5 X 10/dose on the assumption that relative activity is linearly related to AMST and

linearly inversely related to dose, an estimate that is better at the lower dose levels. : ]
d A sec-quinolinemethanol made from ketone by reduction with NaBH, in EtOH-dioxaue.

C=0 group. ¢ Toxic at 160 mg/kg.
i

e Methyvlquinine: g—s—c
or N

7 Lit.. mp 105-112° dec; AMST = 0.1 day.

® Meli added to the 2 position as well as to the

CH=CH, @ = G-methoxy-4-quinolyl; methyldihydroquinine has au Et rather than a vinyl group.

¢ Quinine relative activity = 1, that of dihydroquinine = 5.

TaLr IV
2-(4-CHLOROPHENYL-a-(D1ALKYLAMINOMETHYL)-6,8,6-TRIMETHYL-4-QUINOLINEMETHANOLS AND STANDARD

R’ R: % yield
CH? C4H0 42
CHj; CH; 68
CH; (CHa); 64
H C/H, (gift, used as

a standard)

Dose Relative

Mp, °C (mg/kg) AMST? activity
Oippe 160 1.8 4
640 6.0 2
151-152 640 0.4 0
119-120. 5¢ 640 0.8 0
c 10 11.5 100

@ Mean survival time in days of mice in P. bergher test [T. S. Osdene, P. B. Russel, aud L. Rane, J. Med. Chem., 10, 431 (1967)]:

MST of control mice (6 days). * Dihydrochloride mp 167-169°.

solid, mp 120-121°:1
1.4213; 409%; lit.'2

Typical Mixed Claisen Reaction. 7-Chloro-2-(4-chloropheny!)-
4~(y~dimethylaminobutyryl)-8-methylquinoline.—Methy! 7-chlo-
ro-2-(4-chlorophenyl)-8-methyl-4-quinolinecarboxylate (0.028
mol) and 0.056 mol of commercial KO-t-Bu in 200 ml of C¢He
were stirred under anhydrous conditions at 80° 0.028 mol of
ethyl v-dimethylaminobutyrate in 50 ml of C¢He was added in 6
hr from a Kontes constant dropping funnel, the mixture refluxed
an additional 25 hr and cooled, and 115 ml of concentrated HCI
and 20 ml of H-O were added. C;H¢ was removed by distillation,
50 ml of dioxane was added, annd mixture was refluxed for 21 hr.
It was made basic, extracted with CHCl;, dried, and concentrated.
The product is described in Table II together with other ketones
but the nmr spectrum which is typical is given here: 5 8.2-7.5
(m, 8, aromatic H), 3.1 (t, 2, COCH,), 2.85 (s, 3, aromatic CHj),
1.5-2.2 [m, 8, (CHs)gNCHQ]

(11) S. M. McElvain and J. F. Vozza, J. Amer. Chem. Soc., T1, 806 (1949).
(12) M. Olomneki, Ann. Chim. (Paris), 5, 845 (1960).

product: bp 78-79° (25 mm); n¥D

¢ Phototoxic at 30 mg/kg.

¢ Highly phototoxic at 300 mg kg.

Conversion of Ketones into Quinoline-«,a~dialkylmethanols.—

One typical example is described and all are listed in Table III.

a~(vy~Dimethylaminopropyl)-«~methyl-2-phenyl-4-quinoline-
methanol.—MeLi (50 ml, 2.76 /) in Et,O was stirred under N,
while 0.0126 mol of 4-(y-dimethylaminobutyryl)-2-phenyl-
quinoline in 50 ml of CsHg was added in 45 min and the mixture
refluxed 6 hr. It was poured on to cracked ice and NH,CI,
Et.Q extracted, and the ether evaporated: produet: from
hexane, fine needles; 3 g: 71%; mp 127-129°.

Methylquinine and Methyldihydroquinine.—Quinine and dihy-
droquinine were oxidized to quininone and dihydroquiuinone,
respectively, by a modified procedure of Warnhoff.!* Quinine
(0.046 mol), 0.25 mol of fluorenone, and 0.15 mol of KO-t-Bu
in 300 ml of C¢He under N; were held at 25° for 4 days, at
which time an additional 0.12 mol of fluorenone was added,
and the mixture was allowed to stand 2 days more. It then

(13) F. W, Warnhoff and P. Reynolds-Warnhoff, J. Org. Chem.. 28, 1431
(1963).
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was poured on to cracked ice and extracted iuto 2 N HC! and the
acid extract poured slowly on to cracked ice-NH; solntion:
produet:  vellow crystals; 859 ; wmp 93.5-95.5°.  Dihydro-
Qquininone wag prepared similarly in 80¢; yield, mp 94-96° from
CHCL. The tertiary alcohols from these ketoues by additim
of MeLi are described in Table I11.

Epoxidation Route (for Two-Carbon Side Chains). 2-Phenyl-
4-(2-propenyl)quinoline.-—Freshly fused KHSO, (0.28 mol)
pulverized with 0.057 mol of a,e-dimethyl-2-phenyl-4-quincline-
methanel (see Table I) was held in an oil bath at 170° for 4 hr
with cceasional stiveing of the mixtie. The mixture was cooled,
made strongly alkaline, and extmected (F.0);  the residne
Ihp 167° (013 mm), 14 g, 8671 was a viscous, pale yellow wil;
mr (CHCLY 8 7.2-8.3 (10, m, aromatic M1, 3.1 and 3.4 (2, m,
vinvl H), 2.2 ¢3, d, CHz): HCL =alt, mp 180-182°, needles from
1-PrOH.

2-(4~-Chloropheny!)-6,8-dimethyl-4-( 2-propeny!)quinoline was
prepared as above from 0.14 mol of 2-(4-chlorophenyl)-G,8-
a,a-tetranethyl-d-quinolinemethanol except that the reaction
mixture was held at 180° for 6 hr: product: 40 g; 93¢ mp
110-112°; golden crvstals from MeOIT (and Norit), mp 114
159 mr (CDCL) 8§ 7.4-8.3 (in, 7, avematic H), 5.15 and 5.5
(n1, 2, vinyl 11), 2.87 and 248 =, 3, avomatic ClTy) 225 4, 3,
vinvl CHa).

Nremnevan, Pan, Lasr, axp oo

2-(4-Chlorophenyl)-6,8-dimethyl-4-( 2-epoxypropyl)quinoline.
--"T"he alkene (0.016 mol) abnve aud 0.0735 nwil of freshly prepared
menoperoxyvphthalic acid solution® i 115 ml of 160 were held
at 25° for 6 day=. The phthalic acid was filtered, a1al the Hiltrate
was washed with four 70-ml portions of 3¢ aquerms NatlCOy:
preduct: 4.8 g 9190 mp 1351409 from MeOTT five, vollw
crystals, mp 143-1447 nr fCDCLYL 8 7.45 8.4 i, 7, avmnaibe
H), 285 ml 200 &0 00 mromatie CH 301 v 20 CHag 1085 o,
A, CHo.

Similar freatmeut of 2-phenyl-4-(2-propenyliquineline  gave
67C, Ternder of  d-2-epoxyprepyli-2-phenviquinedine  foaxivle,
vellow eryvstals from Calle -CsHog, wmp 140.5-141.5°.

2-(4-Chlorophenyl)-a-(dialkylaminomethy! }-6,8-a~trimethyi-4-
quinolinemethanols.-—"The corresponding epoxide (0,025 mol) and
0.4 mol of dialkylawmine were stirred magnetically nnder Ny i n
~imple Parr pressure vessel at 140° for 72 hr (with Me, N, 50 ml
of DAMF was used as ithe solventl. The mixture was steam
diztilled te remnwve excess secondary amine, and the residue
extracted intn 109 aq HClL which was then basified.  1f the
precipitate wis a solid, it was filtered, washed, and reervstallized
1 MeOH). If an oil, it was dis=olved in 1260 and precipitated as
the dihydroeldoride with IHHCL - Results ave shown i Table 1V,

VI 0L L Pavme, JoOsg Chem., 24, 1373 (10500,

Chemical Conversion of Desacetylcephalothin Lactone into Desacetylcephalothin.
The Final Link in a Total Synthesis of Cephalosporanic Acid Derivatives

3. 1. NEmbLEMAN, S. C. Pan, J. A. Last, anp J. F, Dorrint

The Squibh Institule for Medical Rescarch, Newe Brunswick, New Jersey

0890.1

Recetved July 30, 1969

Desacetyleephalothin lactone was rapidly hydrolyzed te desacetylecephalothin in 10-209% vield in phosphate
and borate buffers (pH 6-9, 100°), in borate and carbonate buffers (pH 9-10.8, 25°), and in 0.01 ¥ KOH (25°).
I addition, other uncharacterized products were formed. The desacetyicephalothin formned was isolated ax

its cephalothin Me ester after esterification and acetylation.

svithesis of cephalosporins by the lactone route.

The total synthesis of compounds related to the
antibiotic cephalosporin C (Ib) has been a concern aof
several laboratories.!

Two possible routes to these compounds have been
described employing intermediate lactone derivatives
with the general structure II in which R ix one of
several different amino, amido, or imido groups.'s!
Compounds of this tvpe have been synthesized from
cephalosporanic acid derivatives® and are now available
by totally synthetic means.'2*!  However, 110 chemical
method for opening the lactone ring without simul-
taneous destruction of the g-lactam ring has been avail-
able for the conversion of Ilinto II1.? Inaddition, the
possibility of microbial hydrolysis has been deemed
unlikely.*

We report, in this paper, a simple chemical procedure
for performing this transformation in yields of 10-209
(estimated biologically).

(1) (a) R, Heymes, G. Amiard, and (5. Nomine, C. £ Adcud. Sei. (Paris),
263, 170 (1966); () R. B. Woodward, Science, 183, 487 (1966); (c) L.
CGialantay, H. Engel, A. Szabo, J. Fried, J. Org. Chem., 29, 3560 (1964};
1) J. E. Dolfini, J. Schwartz, and F. Weisenborn, ibid., 34, 1582 (1969).

(2) (a) 8. Kukoija, J. Med. Chem., 11, 1067 (1968); (b) B. Loder, G. G. F.
Newton, and E.P. Abraham, Biochem. J.. 79,408 (1961): (d) R. R. Chauvette,
17. H. Flynn, B. G. Jackson, I!, R. Lavagnino, R. B. Morin, R, A. Mueller,
1. P, Piveh, R. W. Roeske, C. W. Rvan, J. L. 8pencer, and E. V. Heyn-
jugen, J. Amer. Chiem. Soc., 84, 3401 11uG21: ‘d1 R. R. Chawvetle pd T, 1T,
Viven, J. Med. Chem., 9, 741 (1966).

(3) K. Mensler in "Topies in Pharmacentical Sciences.”” Vul. 1. 1)
'erlman, d., Interscience Publishers, New York, N. Y., 1068, p 33,

v 1T 1, Aleabam, ref 3, p 1L

These findings establish the final link in the total

Studies were performed with pure desacetyleephalo-
thin lactone (IIa) prepared from cephalothin® ([a)
by a modification of the procedure of Chauvette and
Flynn.® Hxdrolysis of the lactone was accomplished
by adding ITa iu DMSO to a buffer of appropriate pH
at 25-100°, or to dilute KOH at 25° for 10 miu or less.
The reaction mixture was chromatographed in parallel
with standard I1Ia® then bioautographed on Staphylo-
coccus aureus 209P.7  Both residual ITa and product
IITa were thus visualized, and vield estimates could be
made.

Conversion of IIa into IITa occurred in phosphate,
borate, and carbonate buffer of pH 6-11 maintained at
25-100° for 2-10 min. Except in pH 11.5 KOH solu-
tlon where 2 min was optimal, at least 10-min incuba-
tions were recuired to obtain product at temperatures
below 50°. Buffers prepared from strong nucleophiles
such as imidazole, glveine, and mercaptoethanol caused
destruction of Ila, with no detectable IIIa formed.
under a variety of conditions of temperature and pH.
It should be emphasized that at pH 6-8, heating was
required to bring about the canversion of IIa into 1I1a,

(f) Cephalothin is the generic name given ta 7-{2-(2-thienyv)-aceramidy]-
B-acetoxvinethyl-3-cepliem-4-carhoxylic acid.

(6) 1a) J. ID'A. Jeffery, K. P. Abraham, and G. G. I'. Newton, Bicchrm.
J..o 81, 491 (1961): (hy E. Van Heyningen, J. Mxd. Chem.. 8, 22 {14GH:
vy We thank Dr. R, C. Erickaon, of this Inmstitnte, for preparing 110a from
1a with citris acetyl esterase,

'71 1L Meyers and R, G. Erickson, J. Clromntogr., 26, 331 (1967).



