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ABSTRACT

The JHNMR of a series of
constitutional isomers of
dimethylpyrazole carboxamides re-
vealed the contribution of m and/or
n-electrons 1in deshielding protons
a- to CONHR group. Intermolecular
hydrogen bonding with polar solvent
molecules was able to affect more
strongly the CONHR proton chemical
shift than intramolecular. The ob-
served pattern of & values shown by
CONHR proton 1in the derivative R =
CoHH11 allowed to assign for it a
trans axial conformation. Finally a
regression egquation was derived to
draw a linear relation between the
chemical shifts of CONHR protons in
both 1somers.

INTRODUCTION

Different biological activities
have been assigned for pyrazoles
carrying N-gsubstituted carbamoyl
moiety. This 18 associated not only
with analgesic, antiinflammatory and
antipyretic group! but with other
medicines, fungicides and herbicides
as wellé¢ 9,

In a previous publication we
have reported the synthesis and pre-
limenary biological and metal bind-
ing potentialities revealed by con-
stitutional isomers of dimethyl-N-
substituted pyrazole carboxamides 1
and 2'0, Scheme 1.
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Scheme 1

In this report THNMR of Ci—H, N-
CHz, C3/,5-CHz and CONHR protons of
isomers 1 and 2 will be discussed.
Deshielding due to intramolecular
hydrogen bond, as expected, is re-
stricted to interaction between
CONHR proton and pyridinic nitrogen
in isomer 1. This report discusses
the effect of CONHR group on adja-
cent centers and gives an equation
for the relation between the chemi-
cal shifts of CONHR protons in 1 and
2. Moreover, observed solvent shift
and anisotropic effect of og-elec-
trons have been rationalized.

EXPERIMENTAL

THNMR spectra, table 1, were de-
termined on EM-390,90 MHz instrument
with TMS as internal standard.




All spectra were carried out in
DMSO-dg¢ and in CDClz with exception
of the derivatives a,f-h which are
insoluble in CDCl3.

RESULTS AND DISCUSSION

Several trials with moderate
success have been done to correlate
THNMR chemical shifts and charge
densities of the carbon atom to
which the proton is bound. The ob-
tained results depend on methods of
calculation adopted!’®, Deshielding
of protons a- to 2-pyridyl group 1in
l-benzyl-5-methyl-3-(2-
pyridyl)pyrazole 3, and l-benzyl-3-
methyl-5-(2-pyridyl) pyrazole 4 has
been reported. Either C4~H or ben-
zylic proton will suffer a downfield
shift (= 0.6 ppm) when a- to the 2-
pyridyl grouprm, Scheme 2.
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In our work on using CDClz the pro-
tons a- to CONHR were considerably
deshielded. Thus C4—-H proton in (b-
e) ig shifted downfield by an aver-
age value of 0.5 ppm relative to C4-
H proton in 1,5-dimethylpyrazole.
On the other hand in 2 (b-e), pro-
tons on a- and a- positions relative
to CONHR were affected. This may
indicate a simultaneous contribution
of m-and n-electron clouds of the
hetero atoms of CONHR group. Thus
N-CH3z and C4-H protons were shifted
downfield by an average values 0.3

CHaCgHs /\ i
| ©5.80
N .

101

and 0.4 ppm respectively when
matched with the corresponding pro-
tons in 1,3 dimethylpyrazole, table
2. In both isomers the chemical
shift of -CH3z in - position was not
affected, and reserved values prac-
tically equal to those of the
dimethylpyrazoles1nh

Because of its significance 1in
metal binding, the concerted bonding
of pyridinic nitrogen and CONHR pro-
ton seemed worthy of study. In-
tramolecular hydrogen bonding be-
tween the two centers looks a plau-
sible probe. It reflects spatial
complementarity between the donor
and acceptor centers. Actually
where intramolecular hydrogen bond
was allowed by 1 (b-e), a consider-
able downfield chemical shift of
CONHR protons relative to their ana-
logues of 2(b-e) was observed, table
1. The differences between chemical
shifts shown by derivatives (b-e) in
isomers 1 and 2 go in parallel with
bulkiness of R: where R = CHzg,
6=0.2; R=CoHs, 6=0.5; R=c-hexyl,
5=0.66; R=CgHs, 6=0.82 ppm.

In DMSO-dg the chemical shifts
of different protons were differ-
ently affected relative to their
values in CDClz. However, prominent
downfield chemical shifts were shown
by CONHR protons in DMSO-dg, table
1, this may be attributed to strong
dipole~dipole 1interaction of the
type solvent CONHR. The difference
between & values in DMSO-dg and
CDClz ranges from 0.57 to 1.27 ppm
for 1 (b-e) and from 1.47 to 2.35
ppm for 2 (b-e). Examination of &
values in DMSO-dg, shows that CONHR
protons in l(a-h) are clearly
shielded relative to those in 2 (a-
h)y. This observation seems opposite
to that noticed in CDCl3s. However,
intervention of intramolecular hy-
drogen bonding allowed by 1 might be
an effective contributing factor in
each case. Further more, such

contribution might be of lower mag-
nitude relative to intermolecular,




molecule-DMSO~dg, int.eraction lead-
ing to an orderly reduced 6 values
of 1 (a-=h).

Solvent shifts were reported by
Elguero et all® on studying 'HNMR of
l-methyl and 1l-phenyl substituted
pyrazoles. A week upfield shift was
noticed for C3-H and a significant
downfield s8hift was observed for
proton Cs-H in DMSC--dg compared to

CDClx. This 1indicated different
gsensitivity of protons to solvent
shift.

Consistency of 2 (a-h) to show

higher 6§ wvalues of CONHR proton in
DMSO-dg relative to 1 (a-h) ana-
logues led us to search an equation
that can describe this proportional-
ity.

The linear regress:on equation 1
was deduced:

5¢ (CONHR) = 0.9601 +
0.0432) &1 (CONHR)

0.9329 (%

n=8 ; r= 0.9936 ; 8= * 0.12

F=21.62 at P < 0.0001

In equation 1 §1 and &¢ repre-
sent the chemical shifts of CONHR
protons pertaining to 1 and 2 iso-
mers respectively, n is the number
of derivatives (a-h), s is the stan-~
dard deviation, r is the regression
coefficient, F 1is the confidence
limit at the given p value. The re-
gression constant can be regarded as
a correction factor counting for in-
cluded intramolecular hydrogen bond-
ing effect in 51 values.

The predicted values from equa-
tion 1 are 1listed in table 3 ,
where shows the most

derivative d
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deviating 6 value.
CONHR-CgH11 proton is relatively
shielded showing lowest & values
within b—-h series in either CDClz or
DMSO-dg. Since CONHR-CgH{11 bond is
mainly equatorial, then NH proton
should be axially directed to fall
in the shielded zone of C-C bonds of
c-hexane ring. Demonstration of
such a shielding effect is probably
a strong evidence for the persis-
tance of the molecules in trans ax-
ial conformation a.

In table 1, the

ﬁ HaXx HaX HaX O
C H
NEH?Cﬁf H H C\
H L‘:\ ; : i
e & é || ™ CxH,N P /
(CH,) 5 . 0 3T m“&H ;
-, s 3
- - 243
a . b .
Therefore in compound d

anisotropic effect of o-electrons of
C~C bond should be added to the pa-
rameters already discussed affect-
ing CONHR chemical shift. Conse-
quently after exclusion of d from
the regression treatment of 6 values

equation 2, was obtained with lower
g8 values, table 3.

§¢ (CONHR) = 0.6118 + 0.9701
(+0.0294) &' (CONHR)
n=7, r=0.9977 s8=%0.07 F=1088 P <

0.00001

Validity of equation 2 seems to
be limited by inter and intramolecu-
lar forces affecting CONHR chemical
shifts. In a case where liable in-
tervention by other forces, equation
2 will give considerably deviating
values.
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Tablollz Protons chemical shifts of 1 and 2 (a-h)

- e T

éompound -

derivatives in different solvents.

------- CDClg [#]~m=mmmmm  r—e===e=DMSO-dg=m—===~=m
1-CHy C3/Cs &4-H  5- 1-CHs C3/Cs 4-H 5-
CHs CONHR CHs CONHR
la 3.73 2.27 6.33 7.10
1b 3.77 2.27 6.57 6.93 3.70 2.23 6.30 7.83
1c 3.80 2.30 6.60 6.83 3.70 2.23 6.30 7.83
1d 3,70 2.23 6.40 6.%3 3.75 2.27 6.30 7.40
le 3,80 2.30 6.57 8.50 3.77 2.27 6.47 9.77
1£ 3.77 2.27 6.47 8.33
1g 3,73 2.27 6.47 9.78
1h - 3,78 2.30 6.47 9.13
2a | 3,96 -2.16 6.53 7.30
2b 4.10 2.23 6.37 6.73 3.97 2.20 6.50 8.20
2¢ 4,10 2.23 6.33 6.33 3.97 2.20 6.51 8,25
24 4.13  2.27 6.30 5.87 _3.97 2.22 6.58 B8.07
2e 4.17  2.33  6.50 7.68 3.97 2.20 6.75 10.03
2f 3.93 2.13 6.57 8.78
2g 3,87 2.10 6.57 10.13
2h 3.90  2.10 9.57

-------------------—------—-------—-—-----——------------ L3 B K

(*) Data is absent for insoluble compounds.

Table 2.: Deshielding of protons ortho to CONHR in 1 and isomers.

--_-—_---___._1-.--_—---_---_-----.—-_-_—---_---—-----_--—--‘---
L

| - | &5(ppm) l
Compound lsolventl-——eecce—cr=-- 6 - o e e e e o o e 6 ----- l
! ! N-CHjs -CHsy -CHjy -H |
- o e - |me—e———- S e ———— (35. __________ 4 e}
l : !
1(b-e) 1| CDCly {3.70~3.80 =~==- 2,23-2.30 6.4-6.6 |
I I l
1,5-DMP[#)! CDCls | 3.73 o e 2.22 3.98011b )1
| | l
Q(b"‘e) I CDCla |4110-4| 17 2:23"2-33 - — 6-3“6-5 |
! l |
1,3-DMP[x]! CDCly | 23.80 2.23 - 5.93{11 b) i
o | |

(*) DMP = dimethylpyrazole.
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Table 3 : Predicted chemical shifts of CONHR proton in isomer 2.

—————————————————— ;_“-_----—-‘-------—-——_“-_-____——_1
! I S§(CONHR) (ppm) u
} Compound |=—w———canmea-—. i"T"-_"?__"T____"""TT“__ 5 =
L ! Found Calcd. H | Caled. A |
___________________________ ot v it o e o e e e e e e d
| l | :
I 2a I 7.50 7.58 ~-0.08 t 7.5 0.00
{ l I

! 2b | 8.20 8.26 -0.06 1 8.21 -0.0 1 :
! ! I

| 2¢ | 8.25 8.26 -0.011 8.7 0.04 :
' : I

| 1d ! 8.07 7.86 0.21 1| — e :
! l | |
| 26 | 10.03 10,07 =~0.04 | 10.0 -0.06
| | | ,
: 2f | 8.78 - 8.92 -0.14 ! 8.8 -0.11 |
! l ! :
I g ! 10.13 10.08 0.05 1t 10.10 0.03 :
: l :

! 2h ! .57 9.48 0.09 | 9.47 0.10 :
| | | ,

1) fromeq.1l; 2)differercebetween found and calculated
walues; 3) fron eq.2
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