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D ive of Gedenxyteteaeyclie net tugraply daa”
2-Carboxamido-N-phthalimidomethyl-  1.83  C-D-W (5:5:1)
t-demethyl- HBY 2 0-3 .0

2-Carboxamido-N-maleimidomethyl- U =1 ~\—\I-—\\'
6-denmethyl- (40:60: 17
HBV 2. 7- &
2-Carboxamido-N-triflnoroncetamido- 088 H-EA-MIE-W
niethyl-6-demethyl- (35: ()» 17:6)
HBV 2. 0-5 0

o -Bitanol-phosphate buller, pll 2.0, * (¢ = cyvelohoxane, D

methanol, M2 = methoxyethanol. = HBV =
Caled: 19,1057, Foid: F, 10.00.

Hydrolysis was accomplished in the case of the
phihalimidomethyl devivative (I11) by simple veflux in
methanol using n-butylaumine ns the base.®  Iven
more conveniently the trifluoroacetamidomethyl de-
rivative I was easily decomposed by reaction with
aqueods base at room temperature similar to the hy-
drolysix of trifluoroacetyl-protected  peptides.t* Tn
the case of 111t was ulso necessary to heat with dilute
actd for ashort tinie to complete the reaction, presum-
ably  to hydrolyze the wtermediate aninomethyl
derivative V which coudd be detected by paper chroma-

tography  but was not isolated.  The compounds
j\‘((fH‘.‘)Q
11 _Naoll ,//\q/\/\( \H/OH HUl
N X NHCH;NH,
i} i OH H
OHO OH O O
\’T
N (CHas).
P OH
Q ~ NH.
OH

OH O OHO O
exhibited no significant biological wctivity.  or tests

u=ed see paper IX 1

Experimental Section

Descendmg paper chromatography was carried ont on What-
man No. 1 paper buffered with 0.2 37 pH 2 phosphate bnffer,
and i a system I-bntanol-phosphate Imffer pH 2.0 (2:1).
Analyses were prepared by Mr. L. Brancone and staff.  Lignid-
lignid partition chromatography™ was carried ont on nentral
(acid-waxhed) diatomaceous earth (Celice).

2-Carboxamido-N-phthalimidomethyl-6-demethyi-6-deoxy-
tetracycline.—2-Decarboxamido-2-cyano-6-demethyl-6-deoxy-
tecracycline? (400 mg, 1.0 mmole) wax dissotved in 6 ml of con-
centrated HaNOy at room temperatnre after which 196 mg (1.1
nunotes) of N-hydroxymethylphthalimide® was added with =tir-
ring.  The solition was stirred at room temperature for 25 min
then ponred slowly mito 200 ml of dry ether with stirring. The
precipitated solid was filtered off, washed with ether, and dried.
The nentral form was prepared by slurrying the salt in 16 ml of
water and adjnsting the pll to a constant reading of 5.0 by the
weldition of 2N agqueons NaQI.  The solid was filtered off,
waslied with wacer, and dried, 510 mg. The e¢rnde prodnet was
purified by lignid-lignid partition colnmn chromatography on
nentral (actd-washed) diatomaceous earth as indicated in Table I,
240 myg.
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dioxane, W = water, It =

In n =imilar mameer, N-hyvdrvoxvinethyhnaleimide mal  N-
hydroxvmethyluiflnoroncetamide® were treated wich the ninvile,
Conversion of 2-Carboxamido-N-phthalimidomethyl-6-de-
methyl-6-deoxytetracycline to 6-Demethyl-6-deoxytetracycline.
~A zolrtion of 38 mg (0.1 nunole) of 2-carboxamido-N-phthalimi-
domethyl-6-demethyl-G-deoxyteaacyeline in 25 ml ol dry merh-
anol and 1,14 mb af e-hintyvlamine was refluxed for 5 . The
solntion was evaporated o dryness and aitimrated well with
dry ether and the solid material wax filccred ol and dried, 536 mg.
Paper rhiromatography <howed no =cwting macerial and a pew
spot corresponding to t-demethyl-t-deoxytetracyeline appeared
at [2; 0.720 Tiebidonmetrie assayv of the ernde di-r-butylamine
salt was 352 pg/mi (tetracycline = 1000,
Conversion of 2-Carboxamido-N-trifluoroacetamidomethyl-t-
demethyl-6-deoxytetracycline to 6-Demethyl-6-deoxytetracycline.
A solntion of 14 mg (0,025 nunole) of 2-carboxamido-N-tri-
flnoraacetamidomethyl-t-demeihyl-G-deoxytetvacyelive i 1075
ml O.075 mmole) of 0.1V agneons NaOl was allowed teostand
at room temperatire for 30 min, afcer which, 4.25 ml o 0.0\
methanolic HC wax added, and the rexuleant solntion reflixed
for I e The solntion was evaporated to dryness, afcer which,
Hhe residne was dissolved n 0.5 ml of the lower phase of a solverc
mixtire heptane-cthyl acecate methoxvethanol-water 160:40:
1504y and bronghe to pll 5 wirth olid =odinm acetate.  This
solntion was mixed with I g of dictomareons carth and packesd
on a Hk-g diatomaceons earth colnnm moistened widh 5 ml ol lowe
phase, and the produet wax obained by developing with npper
phase; the prodact, 1.5 mg, being obtained in the thivd hald-
back volnme.  The produee was identified by nltravioler spee-
e and paper chromatography.  No attempt was made to
extablixh optinmm conditions in the reacdon or prodnet isoladon

1.3,2-Diazaphosphorine 2-Oxides. IV.! A New
Method for the Preparation of 2-(N-Arylamino)-
and 2-(N-Alkylamino)-1,3,2-diazaphosphorince

2-Oxides?

Joux L Broasax asp Bava IO May

Depactacal of Cheaisten, [ndiaaw Uidrersidy,
Bloowington, Indiana 7401

[eecoaend Novowber 5, 16

Previous articles have been conecrned with the
synthesis and antitwmor activity of compounds of type
II1.*  These were prepared by allowing o diamine,
N, N -bis(para-substituted benzyl)-1,3-diaminopropane
I, to react with an N-arylphosphoramidie dichloride
1T (Chart I).

Since the svnthesis of the N-arylphosphoruidic

dichlorides I involves the direct addition of POCI
(1) Part 111 I 1L Ridlmag, .C L. Mewenlieimer, aral R, 1 May, /. Med,
Chem., 9, T2 {1405,
(2) This investigaw ion wax =apported by Poldwe Healdh Seeviee (oo
(' A-00448-03 from che Nalimal Institates of Healtly Pablic Meahl Service.
G J0 HL Bilbraan wod J Lo Medsmdweaner, /. Wed, Chome, 8, 261 (1065,
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TapLE 1

1,3-Brs (ARALKYL)-2- (N-ARYL- OR ALKYLAMINO)-1,3,2-DIAZAPHOSPHORINE 2-OXIDES

Y‘-@—CH,N\ITY
|
Z

Yield,
To Pro-
Z Y {pure) cedure
F—©‘NH Cl 50.7 B
F‘@‘NH N(CHy) 34.0 B
Q—NH Cl 55.0 A
{CH,CH, LN OCH; 34.4 A
O——NH Cl 75.0 A
< ;N Cl 80.5 A
C\[ OCH; 89.0 A
{ N N(CI;): 71.2 A
C_\» Cl 60.7 A
D~ Cl 59.0 B
G. cl 72.6 B
CICH.CH,NH Cl 72.5 A
DNH N(CHy) 55.2 B

Mp, °C® —~—Nitrogen, %——
{eor) Formula Caled Found
141-142 CyuHyuCLEN,OP 8.78 R.73
178-179 Co HyFN;OP 14,11 14.01
120-122 CaH3CLN;OP 9.0a 9.25
89-91 CysH3N305P 9.16 8.84
119-121 CpHxCLN;OP .34 .43
111-113 CnHoCLN;OP 9.30 9.46
78800 CayHyyN;OsP 9.50 9.36
117-119 CouHyN,OP 14.99 15.03
129-130 CQ]IIQ(}CI')NI&OP .54 09.65
72-74 CiyH»CLN;OP 10.24 10.14
103105 CuH3CliN;OP 9.03 9.36
120-121 CigHyuClLNOP 9.41 9.28
121-122 Coy I3 N;0P 15.80 15.57

2 All samples were recrystallized from acetonitrile nnless designated. * Recrystallized fram ethyl acetate.

CHarr 1

Y—@CHQmHCHZ@—Y + ZPO)CL, —
; 1

Y =Cl, OCH,, N(CH;},

Z=NHAr
O

o

N_t NCH;
~

-

c

O

N—"d-»

just

to the amine hydrochloride,* one is limited to the use of
amines containing functional groups that are not
altered by refluxing POCl;. In order to overcome the
limitations leading to compounds of type III, a new
series of intermediates of type IV was prepared.! It
has been demonstrated in this laboratory that 1,3-bis-
(aralkyl)-2-chloro-1,3,2-diazaphosphorine 2-oxides (IV)
can be readily prepared from secondary amines of type
I and POCI; according to Chart II.?

In order to check the reactivity of the 1,3-bis-
(aralkyl)-2-chloro-1,3,2-diazaphosphorine 2-oxides (IV)
and to compare the effectiveness of this approach with
that shown in Chart I, a series of amines were treated
with the diazaphosphorine 2-oxides IV, A comparison
of yields indicates that this new approach is equal in
every respect to the standard method and at the same

14) A. Michaelis and G. Schulze, Ber,, 26, 2938 {1893).

Caart 1T

Y—@CHQNH NHCH, Y + POCL; + Et;N —

L
Qo s

N_} NCH,
P
I
C

Np”

1
v

time has the added advantage of allowing one to pre-
pare more complex molecules,

In antitumor screening, change of the electronic
nature of Y had little or no effect on antineoplastic
properties.

The compounds of type VI (Chart III) are sum-
marized in Table L.

Cuarr I11I
IV + 2 amine \AL /O\
Y—@CHQN\ +/NCH2©—Y
P
B |
. R
IV + amine + Et,N
VI

Biological Results.—The 13 compounds summarized
in Table I were submitted to the Cancer Chemotherapy
National Service Center for antitumor screening.
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They were tested against Walker carcinosaveoma 256,
Sarcoma 180, riend virus leukemin, and Lewis hing
carcinoma.Available hiologieal data on all of these
compaunds suggest that they are nontoxie but iaetive
i the tested svstems,

Experimental Section

Al meldng points were 1akerc on a Thomas-1Toover melting
poine appaatins and ave carrecied. The analyzes were per-
Tormed by Midwest Microlaboracories,  Ine.,  Indianapalis,
el Al amines were parified either by distillation or ervstal-
lizadon From appropriate solvads,

1,3-Bis(aralkyl)-2-(N-aryl- or alkylaminoe)-1,3,2-diazaphos-
phorine 2-Oxides (Table Ti.--"The synthesix of these compomuds
= iln=trated well Dy two basic procednrves which shall he re-
Ferred to ax procedinre A and procedure B.

Procedire A ix typified by the =vithesis ol 1,3-his(p-chloro-
benzyl=2-(N-piperidyvl - 1,5, 2-diazaphosphorine 2-oxide.  1,3-Bix-
tp-chlorobenzyD-2-chloro-1,3,2-dinzaphosphorine  2-oxide, 5.0 ¢
(0012 moled, was dissolved in 75 ml of benzene. Piperidine,
21 g (0.020 mole ), was added dropwise o the reflnxing =olntion
over a 20-min period mad o precipitate formed at once.  After
the complete addition of the amine, the reaction mixane was
refluxed (or 15 min awd allowed t«ocool. The piperidine hydiro-
chloride, LAN g (001D moley, wax collected by filoation. The
benzene hrom dhe filaacee was removed completely under rednecd
preessire mal the resnluing oill was dissolved i a minimnm o
acetoniivile,  Alter =ecdng Tor several davs at 0°, 4.5 g ol white
cevstals were collecced by filarnadore smp FHO=-112°%) On re-
crystallizacicn o a =mall =ample, o pare =olid, melcng at THE-TEE
wa= obtaied.  The crude vield was SUS7, .

dael. Caled for CollGCLNDDP: N, 0830, Found: N, 0.406.

Procedire B is illuxaated by the preparation of 1,3-bis(p-chlo-
robenzy1-2-i N-azividyvli- 1040 2-diazaphosphorine  2-oxide.  Aziri-
dive (.54 g, 0012 moler, and 2 ml o0 wiethylamine i ben-
zene were added dropwise, over a 15-min period, to a benzene
=olnticn o 5.0 g (hol2 maler ol che 1,3-bis(p-chlorobenzyl-2-
chliaro-1.05,2-diazaphosplicrine 2-oxude. A precipicate ol -
echvlamine hvdroshbide Tormed a1 onee and reflnxing was con-
tamed for 15 mirc alcer caanplete addition oF the amine =olntion.
The =dlid hydeochloride was removed by filoracon and che beie
zene was completely removed 1nder rednced pressire (o give
1.0 g (7070 vield ol o white =olid. The prodacc was recrvsail-
Hzed (ram acetonitrile to give 0 g of pnre prodnet in 5977 vield,
mp 72-74°.

dends Caled Tore
1014,

Ul LW CLNGOP: N 10240 FFonnd: N

Scopoletin, an Antispasmodic Component

of Fiburnum opulus and prunifolium

Crnaenes Hodaror, Kartnvnian AL Zievr,
Jorey AL Nweaoeson, axp Craneorre ML Senmtor

Depurctmenl of Phacawwology, Uwavrsiyy of Lowiseille
Sehool of Mediciae, Lowseille, Keatucky 0202

Hevvieed Noveadier 16, 1466
Leeisod Maauseript Becedeed Jawawey 27, 1HBT

The genus Viburnunm contains several notable species,
particudarly opulus and prunifolium, which were used
i American Indian therapeutics.t  Their utilization
has persisted imto recent times? but their efficacy has
been questioned frequently. We have verified both
to have a reasonably high order of antispasmodic activ-
ity and that this ix due to several compounds.?

Yaowekew, J. Am. Phyve. Assoe., 19, 680 $1U307: s

) oL Crosvellc and FVL
T RN Woodlweres, frwp Std

Sl a1l AW,
JoCO Nl Pharn ek, 11, 30 11040y,
Ly, . A me Pharee dsaor., 32, 2007 (4,
19, LI301H7a0.

i2) CThe lispensatoey of the Unite] Staces nf Aweriea,” AL Osal and 3.
2300 el IO WL Lipobenlo Co., Philelelplda, Pa,, 10610,

1L Paeeee, 131,

Vol 10

Until recently*" chemienl explorations al 1. opafis
and V. pranifolivm have beea Himited and lavgely
hconelusive, especialty with cespect 1o bicddogiealtly
aetive component=.  Our work on the aatispasiodice
and evtoroxic components of these plads has reqiced
Lurge quantities af extracts and in their [ractioantion
we have obtained rrystalline scopoletin irom bath,
a finding conteadictory to carlier work

A determination of whether =copoletin had ani-
spasmodic praperties wax made using an norilee
estrone-primed  aad bariuny chloride stimulated ra
nterus prepacation.  The compouad wax found 1o
be reasonably active and the average bath caneentra-
tioa required to produce o H0% decrease in contraction
amplitude, Thqe. of single uterine horns wus 0.09 me, ml.
A qualitatively =imilar effect was noted in whole animal
experiments utilizing oxvtoem- and crgonovine-pro-
moted  uterine  contractions.  The  smooth  muscle
relaxant property of scopoletin is an unusual cffect
for coumarin compowds, hut nat =urpri<ing in view
af the number which shaw activity as nonspecitic
visodilators’

Experimental Section

I prvcadiol i - Ronc hark 12 kg was exoreted with dis-
clled water in an Eppenbach <tieer. The agueons filuate was
exaaeted with CHLUL toovield 9.5 @« OS5 7 of flunrescent red
oil. - The amde produet was pnt an a0 X 7 e cohmm ol 30 g of
Woehn activity grade T nentral alamina and elnted with 600 ml
ol redistilled CHCL.  Fvaporation b the =olvent gave 5.3 g
0475 ol Dright vellow fnorescene oil, Tt wax dissolved in
SUmi of cold methanal, cooled 1o 52, and centrifuged Tor 15 min
to precipitate the waxes.  The snspen<ione was filtered 1o give
15 g 4 of ol e was dissolved in 20 ml of CHCL, cone
cenrated o 7 omlo and cooled to 5% o 24 he o vield <lightly
vellow needles, mp 195-2053° The produet was washed with
cold CHCL  and evvsaallized Trone 5, methanol-CHCL 1o vield
Jemg 2 T ol seopoleting mp 210% die® mp 204-2009,
mnp 2107,

I opidus. -
A6, 1 ad ol

oot bark 22,5 kg) was exaacoed (o vield 120 ¢
1 When chromatographed as above T3 g (0467, 3
ol bhrowic oil was obtained.  The ¢mde produet wax mixed with
=arud nud exiracted widh penoletan echer (hp 3d--50°, alimina
purified s Tor 280 h. The exarace was concentrated 10 250 ml,
dibidted co 500 ml wich edhivl erther, ecooled @ 102, and extracted
with cold 1T .V NaOHL  The excracco was inanediately acidified
with 6 .V HCTand back extracted with ethyl ether to vield 585 g
017000 of lighe brown ail whieh was vefrigeraced o precipitate
0T g 7.5 X IOl lighe vellow =eopoledie Onervstalliza-
Hran Fram medianol-water che melting point was 204.5--205.5°.
Thin Layer Chromatography of Scopoletin. --Puriiy niud com-
pleteness of separation were decermined n=ing Merek <ilica gel €
snd Heastintoc 20 em X T7 mil filns from 28570 distilled wacer
<hnries,  The filns were methmol washed by npward develop-
ment, stored @t 100° {or 12 hr, disiceated, and then activated for
0.5 hir ac 1002 jnsc prior to nze. The =alvent syscem 1eed was
wacer-ratiaaced ethyl ether: foy tplate ti 028, (place 111 044,
Bioassay of Scopoletin.- Potency wus decerimined using a miro
version ol the reporaed method.® The cotal bach vahnne was
10 mlb and regnlar nterive contractions wiye ndneed with just
snfficiend 17, BaClaro prodnee maximam effect.  Seopoledn was
dis=olved in propylene glved o give 5 mg/mt and cumulacdve
dose-response experitients were performed.  Bath concentrations
of 0025, G050, 0. T00, i 150 mggsml were nsed. o each con-

St o1 Jarbue, 0 ML Sebowdc 1A Nicholsou, wel KN Aievy
Nutore, 212, 837 (1946,

0N BobbilCoel K0V Buo, oL Pl Ser, 540021 (G0

vir Lo Deerleonoeer, (1, Wagaee, onl T Rembact, Nadwewzaesseladoen,

52, 161 41065,

(6 L. Yoechaoviowe. T
Ziy..0 108, 1371 ¢ 11065

7 OO Save. S Pl Seq., 83, 281 51061,
W RKareee, " Kwsomuun ol Vickowwey slee Oceciog=etme Plloocen-

Givmses Verlpa, Rozell DGR, p 27

Wagner, et Ho Retwbuondt, Dendo Cputin ber-




