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Know~ CoMPOUNDS
Anti-
inflam-
———L Dyt CNsb matory® —————Endocrine effectsf——————

No. Structure Formula Po Ip activity activity T Th C B wt L
25 CFJCH(OH); CzH3F3027 600 600 I)epression X 36 60 AN 84
26 CF;CH(OH)(OCHs) C:H;F305° 750 550 Depression X 46 H4 .
27 CF,CH(OH)(OC;H;) C,H-F;0,® 600 600 Depression 73 45 . 77
28 CFaCH(OCzHJ)z Ce,HuFaOzs > 1000 600 Depression X
29 CgF)CH (OH); CaH3F5027 600 600 Depression X
30 CzF,CH (()H )(OCQHQ) C:,H','Fdo‘f 1200 800 Depression X
31 CF;3(CF;)iCH(OH ), CsH3F ;047 >1000 >800 Depression X
32 CFsCH(OCOCHS )2 C(;H'zF;;O48 > 1000 > 1000 X

@ The LD;, was determined in mice.
induced by carrageenin, relative to controls.?

b CNS effects were observed in normal mice.

¢ Figures refer to the per cent reduction in edema,

¢ Endocrine tests were performed on rats given 12 daily doses of 30 mg/kg subcut:

T = testes; Th = thymus; C = cholesterol levels; B wt = body weight; L = liver; x = results not available; ... = not sig-

nificantly different from controls.

(50 ml). H,O (1.8 g, 0.1 mole) was collected in a Dean-Stark
trap in 2 hr. Excess C¢Hs was removed by evapn and the residual
oil was distd to give a colorless oil (5.0 g, 569;), bp 144-146°.

Method C. 2-Trifluoromethylimidazolidine (7).—Ethylenedi-
amine (6.0 g, 0.1 mole) and trifluoroacetaldehyde hydrate (12 g,
0.104 mole) were refluxed in CgHg (100 ml) for 2 hr. H,O (2.5
ml) was collected in a Dean—Stark trap during this time. Solvent
was removed by evapn under reduced pressure leaving an oil,
which was dissolved in CHCL; and chromatographed on neutral
ALO;. Concn of the eluted material gave 7 as a white crystalline
solid (11.8 g, 799), mp 72-75°. Elemental analyses corresponded
to a hemihydrate C.H;F;N.-0.5H,0, and this structure was
supported by nmr and mass spectral measurements.

Method D. 2-Trifluoromethyl-4-ethyloxazolidine (11).—Tri-
fluoroacetaldehyde hydrate (13.0 g, 0.11 mole) and 2-amino-1-
butanol (8.9 g, 0.1 mole) in C¢Hs (100 ml) were heated under
reflux for 1.5 hr. A Dean-Stark trap was connected and the
reaction was allowed to proceed until H,O no longer collected in
the trap. H:0 (3.6 g, 0.2 mole) was collected in 24 hr. C¢Hs was
removed by evapn under reduced pressure and the oily residue
dissolved in CHCl; was purified by passage through a short
neutral Al;O; column. The purified solution was coned to give
an oil which was distd to give a colorless oil (10.65 g, 63%), bp
148-153°.

Figures refer to per cent wt relative to controls.

Method E. Methyl 2-Trifluoromethyl-4,4-dimethylthiazoli-
dine-5-carboxylate (18).—Trifluoroacetaldehyde hydrate (12 g,
0.104 mole) and penicillamine Me ester (16.3 g, 0.1 mole) in CsHs
(150 ml) were refluxed for 18 hr under a Dean-Stark trap.
Solvent was removed by evapn to leave an oil which was distd
to give a colorless oil (10.6 g, 449), bp 68-72° (30 mm).

Method F. 1-Trifluoromethyl-4-ethyl-2,6,7-trioxabicyclo-
[2.2.2]octane (19).—Trifluoroacetic acid (12 g, 0.105 mole) and
2-ethyl-2-hydroxymethylpropane-1,3-diol (13.4 g, 0.1 mole) in
p-xylene (100 ml) were refluxed together under a Dean-Stark
trap for 6 hr. Xylene was removed by evaporation under re-
duced pressure and the residue in CHCl; was purified by passage
through neutral Al,O;, The CHCI; soln was then coned to give
a solid which was recrystd from petr ether (40-60°). Compd 19
was obtained as a white crystalline solid, mp 84° (15.0 g, 71%).

Acknowledgment.—We wish to express our apprecia-
tion to members of our Spectroscopy Laboratory for
the determination of physicochemical properties and
to many members of our Biology Department for
carrying out the biological tests reported in this paper.

Perfluoroalkyl Carbonyl Compounds. 2.

Derivatives of Hexafluoroacetone

GEORGE CraNK, Davip R, K. HARDING, AND STEPHEN S. SzINAT*
Lilly Rescarch Centre Limited, Evl Wood Manor, Windlcsham, Surrcy, England
Recetved January 16, 1970
Seventeeen derivatives of hexafluoroacetone (HFA), 9 of them novel compounds, have been synthesized and

subjected to chemical and biological study. Some interesting chemical properties of these compounds are
described. Significant activity against the parasite Trypanosome rhodesiense was found for HFA and some of

its simple derivatives.
to the release of HFA in situ.

Following our work on the perfluoroalkyl aldehydes!
we now present a study of hexafluoroacetone. The
objective was the examination of the biological proper-
ties of masked hexafluoroacetone (HFA), and as a con-
sequence some simple derivatives of the ketone, with
limited stability have been synthesised. The argu-
ments presented in part 1! for this approach are also
relevant to the present study.

* To whom correspondence should be addressed.
(1) G. Crank, D. R. K. Harding, and S. 8. Szinai, J. Med. Chem., 183,
1212 (1970).

It is suggested that HFA is the active agent, and that its derivatives owe their activity
Other biological activities were also observed.

The systems chosen for study were (a) X(CH,),YC-
L J

(CI's); where X or Y = 0, 8, NH and (b) (CF4,C(OH)R
where R = N< or CH<

Chemistry.—The imidazolidines 1 and 2 (Table I)
were prepared by the reaction of the diamine with
hexafluoroacetone or with hexafluoroacetone sesqui-
hydrate (HFAS). They were isolated as crystalline
solids with 1 mole of HyO firmly bound. This could not
be removed by drying or by sublimation in vacuo. An
nmr study of 1 showed that an equilibrium between the



A
SAINA
BAND
DENG
Haw
.\ .'\’I\v
G
0. B
No.
“ol. 13,
ol.
sy, 1970, 1
ISy,
Chen
inal
" Medic
Lol
‘na
Journ
1216

ents
(
©=0ly 1"
) )()];U VT
[N 1ot 1
11 o 1Tt
that _ he O]
1, and \ \\'“'(\‘(‘]:) !
isted. . .
EXI81€ form ent
d B .ri]lf\" v >"l\()l)( )
s\ the ”)('l:l (>
OFMK D) in no nant
0 fo BN < in MmN HL
two ] e s odor . LN,
v ).;()‘ 3 whe RN 0= HLCH,
™~ {1 - (/'/—) 3w = H, VHOH,
Lo ()9,( ‘m | i, LINT
‘f: = (>‘i” forr CHOCCES O] B " aq
= ;“: cha (‘”._,.\f AT stable lq- i
e - Lo be Howere de-
- g <z §'E o A ‘OUTIC . idly ho.
= =+ *'&-EL ’ T i DERN ©rapi min
. — E Sy L 13 we 1 to 2 < 1»}](’.\ nedia WL
Id = = = . R e .
E o = ~ ?:,::-g = 2. ane O fort agent x[h.\lﬁ onlode m
: ® i- 2ETE i1, 'i1~_.,rc(“‘*(tdt .,lvl;ﬂ}mt
% 2 - < - :;.: z - ounds on })I ()Phlll('k stitut 1 this rtles tural
2 2 =z :v-.~ ‘o . i o ert i
§¢ x = iz =z gt (fu“”: betw ‘f (.]e’c“nd sub (.Llu»j‘l LLr prol’,() stl‘~1(]]](\1->.
= w ’ = '»f_:, 10113 s 0 A g o1 . 11¢ Tw 150 o
< - SN 1 ' CA Tati iim e thixo S0
E = [v: = - - ég SolUtprff‘\:enct() HI ‘llk‘\ Lil l\'()'d o een 111 }f })“Lh \,(-1](.' 3
;—»’I = Z = S ) T e a v { ¢ C)
E R - the sed 1 Lor disp bety nts ' on ,
3 g - 2.2 Lo E z i and librin, PR Fivp
= 2 ; - 5t 7% e acy $ 4 ¢ ili izble v i ral U n
e g z 29z ¢ - . nds s eqL oein tirel uetu ‘Ao
: a%i:%: “vmw,rm wpreciible .mlfHLym
= R i XX wgd = Con ases ined esent * the ion o o 1 L
= g = 7 = T sz g e e tall I 0l ctic ab FA
- Zz 7 & = s == thes . con ’(6 Wits 8 9 by a o ,‘1.‘ to H "
gz = & = = =< = Ms 0 O e 10 it 10~
% 2 &7 £ = = =%t fory ound . (6, 7',. nl“d, ile nvut(‘d te b .
7 ) h 1 ¢ "1 he
% z = g & = s = =2 - (‘()nl} ]ll)lth\ ) were <. w CONVE omp of thl
“4@5-:’\'- ~ - = "55—3_:1: - i} L - as, e oo -,x.\' . 1
e oz < 3 - - %2 , < . - ex < un ‘Ot e 1ve i
T X = - éE Zf_‘ It fow f ()IINA\,UHH)()_‘I-(‘ il aln 111(1 rivat 1A w Is
N - = i = £ \ == ( “hese ¢ 1% Wi obt Wil de of T oIt
ES z2g L £ =z Cly)y 1 outds or 1o s k1o ion g nt), vhen
2 - = < - = & ~ = ( nes. mp ord RO Coreae  solve at v ¢
L% . EEE: umin lic ec In ved by = I the w th
s £ % - »2 SF o t ¢ e ; -4"‘ ; i
EERE - 35 gs he eyve adily. )I‘t‘p‘l,(‘}1<‘) Tiding JOLC ined . ‘med
R b3 =z ZTE 52 1 irly re: 4 We pre e (P> omyj bta e for
pey 2« ; ¥ = Fairly tu O on ‘e O "'t
s 8 =ux $- % £ ti“.l [ da == ‘banior thes " X W el
R T oz - - = : 2 - 1()2;10‘1‘,CI.‘.,)2' te eark e of t the roduc logie:
g = = ;/i,'.:;:;—: ’ r \ iy 10log i
5\ = . = 2 g £ tape ( l-(}plld. fentu olven lired }‘I ing bl‘< then
ERS Z  F = E <5 BT o op ing HE ‘U ClL "esting s ne
I P - - X = = he af e ST d a The re 1th H 1ntere Ives w SO
Ep: 2 _ b - z L7 t mter USE i I'he Wit it 1!1_ atives (e Ix
z®_ e = LT 111 o 1 X, (e N0R v Tryp ' th
£ g < - = -:’i;sf-' - A jdine mples xllplex’[‘hﬁ nll‘\ de“l by Iff.'(' fon e
= = gl =B T N11d] o] O 1 1A ‘e D) selfi ome
= — = =5 L= Pl idine ' the ivity. F AU I 108 N
- - = Mmoo s 5L PIC ne t Vity he . Al C N it THET
= =3 s = = >,_‘.~ VY ating t1 vt ton . 11\ ) r\y iy i )
=z o = :—;{/ = {‘\'Tredt ical Ac~c({ f(i)] iu{“('“v.l.\' hl.‘gl, ol 1 .('11\"1'\.-1*"‘”’2
TR z2 3 sz Rl XBmhgmw“iﬂwr\“‘)<“n‘<
= 2 - =tZ ;% ivity  par ety her 3 atten ing sent.
= = = = L =2 211V the he s oln »pa act QO tion:
= E = = 7 “ '—L N—-' E Z ~ I ac cton ’1 "\‘11]' ) th( Were Ii\'(\ ' h(l“(ilI ]1(1'
! = = “ 7 -\—:'--TL» ect ¢ st i ron s e - -
ce ol /~ = Tﬁ"l} % i -;f S (}ff)([eé'ze“, ()l'g‘”l Y )(Jllnd‘(, thu il two lubl ', Wi
7 Z. = hol = Y“NL" ~ ~ = = fe'o] /‘/’('ticuhn ﬁ»t)(xt('( l o (.()H”t‘ t.O b O f‘ll“l {,“*HHII]«‘;\:" -
2 A = = - =ii g bartl una hat th tulat ary { be e, " ignifi-
7 A = = < L= g & z })t?illgdel'(‘(ilt ;yc I’()hn(x(ﬂ“‘;i \ s y <tab 1 to })(t harels
= 3 - -~ -3 ..E—-t. = L 0=t 1 . o
> s - — - z 3 > 181 ‘hich o " H 1o il Cin
; «E - o ‘:—; Py = g':—‘ ‘:rE ('()]1“\' W h]t S(’l‘n_](v(,s of T not ])(, and fe 1O Le INES (l”; he
= = = < 5 -z Z 2 | H vty 1‘.'v:1“\ * st wting he P roba vould h
< = A e é:x:_ S , ctivity deri o O 1o “th i~ iel A ) P
z = = z Z f::é"': g z = 4 the 1‘i\yilﬂ' ted 1o e by 1% faet whi v to hich
2 R = 9 % 5 E = __:_ N.E -— (1) the d abmit m dose This locul vu““]\'{ ,'(m'. Ay v
P X 4 % ~ : 58 ~ &z kS 2) fore \1 whe raliy. ar mo efore Tvatiy (1“‘\‘17
= = % = = S 7 = = there *tIve ven o . )(‘l‘l. there deriy both rbed.
. = B :'% : -7 @ £ Z 7 th v e 2ive ~,»hJ.\ } 1is ive v abso -
_— g . ; ~ B=g- E t g ¢ 1 g - by ilv a inding
) 7 — - = = < N Antl ‘he hig T al BT ity iy finc .
2 & /- & = - & ¢ ive w e ally i ow Vit rendil e i 0
= ¢ 1 1 O TEAS [ hie¢ (
2 == » - = *g = activ S being «d ory -0 Ye d1 " Ives
- = = EEEZ i z ¢ FAS sorbe Most qual lew, 1 ed by v nds,
= - ~ n o= = :,:—;" = H ‘_]\» zlb’;’ =, v ey ,(*Lll{“ 1hen le der 1pou ol
= 7 = 3 % ¥ orl) <1t el ole g able on r
= = i - %3 3z - YO ras JImt O Are o st TOC O
— = ~ = by =t © = i 14 > pare rOXIY luble PN leally “hese NS
> = - =t z = B 5_‘? . the app fat-solt Trthe el 1 d <
o iy = i . 95"3__:\\‘ oW ¢ - til[‘ I~ fu chen tive. »d an \hers
= = = o = 5L = g; sh e, are hesis nore ¢ mae orbe * Men \ti-
- = = . z = 3 B oute, . ()t], her ore i abs SO »oat
z = NS £z S Y ro * hyp of th ) W asihv SO the ith
- z = = 5'§L: g Oul ome 16 TR TAL ved. e on it ow !
= = o = i 7 t 20 13. » b HI. sery st met with
7, = A £ < £Z tha 11, Iy te HRe 0 Obs CSPC ‘eul in ero ,
= = TSt 2 A likel; reley ulbxo te re wyotre nin g «due-
= w = S & =7 HF. 1oh I to vere ; lera 12-day letio s
e = s ) o ]tho“’]il\—c. ities 3 mo ts, 12 reduc SURCST
= e S~ ) z Y less t1vi ‘od L ora ked thet
] < -4 SN < o ;< . re (e e Jiow h mark nd
E 3 = DR = 56 a Yther es s TNy cod R s 1S,
z, o — = - = = ey ( s07] SETE SLLLS( Hee e
= Ly ) [ Q, = Z L F h(‘ ~e 'V s 1\' €t .'C, t . JIEN P15
- T =~ - \‘.'/z ~ = ""-: e f t ato . 1hds OX] Cril i
1= = = =z z = =7 o 0 N H01 et ndoc e 1,
< s S == ZE 2.2 inflan romyj ome ¢ el Jees
~ = < = == T 23 2= infle 2 e mng s« rtain hem.
= 2 2= = 3 T =2 ] = lecte gesting Feerts e Ch
= 2 < = % o -~ :_.: = é sz > : sf'“l sllg]g(x “ize o u, Fluor
- - = = '::.r\r\: S s ut . ¢ S ildleton,
: 3 = - ::L; :5/5:5;2 —33%“-’;':- ';(m“‘T I Ak
o 43 = < ozééar t wl W
= B ! = T [ = Zu ®
5 - e | = &) 5 o :,::': = = £ = ® 2 - Crespan
i = = T :’2’3‘: s'o:n“s i Kre
:1 é‘,; E! 7:\5,3;;;&/:::5%%: ¢
< ;:%]zl F%£%:?§SE i,
:"‘ < = = | -”;'1'*5—,z:£; {1
z :‘,_, SN~ o r‘-‘-.ﬂ-"a
B =~ — C;‘ i \"_J - - = ] =
= 2 T Z e TS ES
< _— o S — ~ -
B ‘ m— v‘, E-I_J = e
lgn L_J Z Ui <
o 4 = I
Z T -
T -
-1
3 -



STRUCTURE—TASTE RELATIONSHIPS Journal of Medicinal Chemistry, 1970, Vol. 13, No. 6 1217
TapLe 11
K~nown CoMpPoUNDS

Antitry- Anti-
panosomal inflain-

—~—LDx%*—— effect? matory CNS ~—Endocrine effects®—
No. Structure Formula Oral Ip Oral Ip effect® effects? T Th 8.V, Bwt
10 (CF;3)C=0-1.5H,0 C3Fe0-1.0H,0/ 300 250 5055 21 Depression 81 77 53 88
11 (CF;),C(OCHzy), C;HsFOe? >80 >800 0 0 Depression  x X X X

12 (CFOLCOHN  »HO CsHuFeNO-H.O* 300 300 37 40 Depression

13 (CFa)zC(OH )CH(COOC:H,,)) ClongFeO:}t 1600 800 0 0 0 )[lld depres- -

sion
14 (CF;).C(OH)YCH(COCH;)COOC,H; CyHFsO4 800 S0 68 66 0 Depression
15 (CF;).C(OH)CH(COCHa;), CyHsF051 400 300 55 87 0 Depression ... ... ... ..
16  (CF;),C(OH)CH.COOH C;H,F¢O4° 1600 600 0 O 22 Depression X X X X
17 (CF;);CHOH C;H,FsO/ 600 300 0 0 0 Depression X X X X

¢ The LDs was determined in mice.

survival of the animals—controls have 097 survival.
relative to controls.

® Compounds were tested against Trypanosoma rhodesiense infection in mice.
daily doses of 100 mg/kg by the oral route and 4 daily doses of 0.2 of the ip LDso by the ip route.
¢ The figures refer to the per cent reduction of edema produced by carrageenin
Doses were 100 mg/kg (0.5 and 2 hr before carrageenin) in the rat.

Doses were 4
Figures given refer to the per cent

4 ONS effects were observed in mouse behavior

test. ¢ 350 mg/kg per day given sc for 12 days to Wistar rats weighing 80 g: T = testes; S.V. = seminal vesicles; Th = thymus;

B wt = body weight; 9, weight relative to controls; ...

¢ J. J. Drysdale, U. S. Patent, 2,901,714 (1959); Chem. Abstr. 54, 1320f (1960).
Cheng, Ching-Yun, and 1. L. Knunyants, Angew. Chem. Int. Ed. Engl., 5, 947 (1966).
P. Gambaryan, V. Khim. Obshchest. D. I., M., 5, 112 (1960); Chem. Abstr., 54, 20872¢ (1960).

results not available; x not significantly different from control.

/ Seeref 2.
® N. P. Gambaryan, E. M. Rokhlin, Yu, V. Ziefman,
i I. L. Knunyants, Tsin-Yun Chen, and N.
/ I. K. Knunyants and M. P. Kras-

uskaya, U.8.S.R. Patent 138,604 (1960), Chem. Absir., 56, 8563y (1962).

Experimental Section

Miecroanalytical figures for new compounds given in Table I
agree with theoretical values to within 0.49. The structures of
all new compounds were confirmed by ir and nmr spectroscopy.
Known compounds listed in Table IT were prepared by established
methods. Melting points are uncorrected and were measured in
sealed capillary tubes. All compounds were prepared by similar
methods, two representative preparations are given below.

2,2-Bis(trifluoromethyl)imidazolidine Monohydrate (1).—
HFAS (5.8 g, 0.03 mole) and ethylenediamine (1.8 g, 0.03 mole)
were mixed in C¢H,s (150 ml). The mixture was refluxed for 0.5
hr, then for 6 hr under a Dean-Stark trap. During this period
1 ml of H:O was collected. The CsHs was removed by evapn
leaving a white solid which was recrystd from EtsO. The ma-
terial was further purified by sublimation at 0.5 mm. The
product, 4.0 g (59%), was a white crystalline solid, mp 109-111°.

2,2-Bis(triflucromethyl)thiazolidine Monohydrate (4).—2-
Mercaptoethylamine-HCI (10 g, 0.08%8 mole) in EtOH (100 ml)
was deoxygenated by passage of dry N,. The solution was
neutralized by NaOEt. HFAS (17 g, 0.088 mole) was added and
the mixture was boiled for 2 hr with passage of N,. Solvent was
removed and the residue was extracted with dry Et;0. The
ethereal extract was coned to give a crystalline solid, which was
purified by recrystn from Et,0. The product, 10.9 g (51%),
was a white crystalline solid, mp 115-117°.

Acknowledgment.—We wish to express our apprecia-
tion to members of our Spectroscopy Laboratory for the
determination of physicochemical properties and to
many members of our Biology Department for carrying
out the biological tests reported in this paper.

Structure-Taste Relationships of Aspartic Acid Amides

Roserr H. Mazur,* Artaur H. GoLokamp, PATRICIA A. JAMES, AND JAMES M. SCHLATTER

Chemical Rescarch Department, G. D. Searle & Co., Skokie, Illinois
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It has been discovered that many a-amides of L-aspartic acid are sweet.

The most potent products are de-

rived from L-1-methyl-2-substituted-ethylamines where the substituent is Ph, cyclohexyl, n-Pr, n-Bu, or -Bu.

During the synthesis of gastrin C-terminal tetra-
peptide, tryptophylmethionylaspartylphenylalanin-
amide, one of us (J. M. S.) discovered that an interme-
diate, rL-Asp-L-Phe Me ester, was intensely sweet.!
Subsequent organoleptic evaluation has shown that the
compound is 100-150 times as sweet as sucrose and free
of ynpleasant aftertaste.? Structural variations! in
the Asp, Phe, and Me ester parts of the molecule were
made. The presence of both the free, unsubstituted
NH; and one COH of Asp as well as the distance be-

* To whom correspondence should be addressed.

(1) R. H. Mazur, J. M. Schlatter, and A. H. Goldkamp, J. Amer. Chem.
Soc., 91, 2684 (1969).

(2) R, H. Mazur, J. M, Schlatter, and L. Jokay, Program of the Institute
of Food Technologists 29th Meeting, Chicago, Ill.,, May 1969, p 58.

tween them and the absolute configuration of the asym-
metric C were completely critical for sweetness; the
requirement of absolute L configuration also held for
Phe. Sweetness fell off rapidly with increasing size of
the ester radical. For example, the 7-Pr ester had
about 19, the potency of the Met ester. It was also
found that Phe could be replaced by Met or Tyr to give
dipeptide esters retaining substantial sweetening power.

At the present time the phenomenon of taste seems
best explained by selective adsorption of chemical com-
pounds onto a taste receptor.? The receptor is prob-
ably a site on the surface of a cell and is therefore a

(3) L. M, Beidler, Advan. Chem. Ser., 86, 1 (1966). We would like to
thank a referee for calling our attention to Dr, Beidler's work.



