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A new series of amphetamines, in which the methoxy phenylethyl amine), TMA (alpha- o_

hydrogen atoms in the phenyl ring are substituted methyl, 3,4,5 trimetho_- phenylethylamine) and i

_mpha-methy,, 3,4 .,,_,_,,,m,om,,_- phonvl- _,by method or methylenedio_, groups seems to MDA ' ' a ....... ,, ......... ,. ---,- _'_]

confer a hallucinogenic property, to these com- ethylamine) were obtained as standards from _ l
pounds. Initial identification of these compounds government sources. Compounds A and B are two _/:
are made by means of a combination of IR, NMR, unknown white crystalline powders (selected for l:

and Mass Spec methods. Spectroscopic properties the purposes of our discussion) among many simi- ,o!!
of some of these compounds are presented, lar compounds seized from apparent drug abusers. _.!:

Amphetamine and methamphetamine are two These compounds were purified by classical ex- _ ....2
well-known phenylethylamines. For a number of traction and cg<stallization procedures. Cary-15 ,'

years, these stimulating agents are being commer- UV spectrophotometer, Varian NMR instruments.
cialh, manufactured in large quantities; and are Perkin-Elmer infrared spectrophotometer, RMU- I

abused, at times, by our ever-increasing drug- 6D Mass spectrometer and Hitachi fluorescence

seeking population. Clinical and forensic chemists spectrophotometer are among the instruments
and toxicologists are well aware of this problem used to obtain the respective spectra. All UV and _ _;'-'e-0_

and standardised procedures (generally using GC fluorescence spectra are taken in spectrograde
methods) are available to test the presence of these methanol solvent. The infrared spectrum is ob-

drugs, tained either in the form of a KBr pellet, or in the

Lately, however, perhaps due to increased de- case of pure liquids, in between NaC1 salt plates.

mand for all types of mind-alteri_g, hallucinogenic, _:
drugs, new series of phenylethylamines are coming RESULTSA-','DDlSCt-SSlOX

into the hands of drug abusers. This complicates Figure 1 shows the infrared spectra of STP and o:
the problem of detecting these compounds. About MDA hydrochloride salts. The infrared spectra of

thirteen .ohenvlethvlamines.. are discussed in the mescaline and TMA are presented in Figure 2. '°f_
book "by Clarke (1). Some spectral properties of It is well-known that simple phenylethylamines, ,_,

at least fourteen phenylethylamines are given in with no active groups in the phenyl ring, have a o_
Sadtler (2). Recently, Ho and co-workers have characteristic benzyl UV absorption spectrum

described the synthesis and pharmacological ac- with maximum at about 258 nm. I-Iowever, the _r

tivity of manv methylenedioxy and methoxT substitution by one or more active groups in the
phenyiethylamines (3, 4). This paper deals with phenyl ring shifts the peaks to lower and higher _0:

some of these phenylethylamines and discusses the wavelengths. STP has UV absorption peaks at i o,
methods of identification by various spectroscopic about 225 and 291 #m and MDA at about 235 and _o,

methods, with their inherent di_]]culties. 286 #m (Fig. 3). _Mescaline and TMA have a single _i
maximum absorption peak (within normal experi- _:

5IArERIALS AND _IETtIODS mental range) at about 269/_m in methanol (1). ,o!i

Spectrofluorescence spectra of STP and MDA r!_,=
STP (DOM, alpha-methyl, 2,5 dimethoxy 4-

are given in Figure 4, and it seems both of them i
methyl phenylethylamine), Mescaline (3,4,5 tri- have excitation and emission peaks near 300 and

• Received for publication February, 5, 1971. 320 nms, respectively. ! Int
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Compound A has a UV spectrum with peaks at __L----_-f,i_-=.. _ ! ' _- _.- , ,
227 and 291 nm (Fig. 5)" and this indicates the , , , _ is-= ---_- ..... -= '

compound to be STP. Compound B has got ab- __-_=_- i.i=: _.;___, . .7_-q_ :-v_
sorption peaks at 287 and 236 nm (Fig. 5) and _=_=[__-=_'I_L-#=_._i-=-=._t[,_z_.C=_r
again, disregarding the minor difference in the -_=_ __ _ . -___-:.._-__+-__-c-_-_.! - _ _=_---z__' ---_G_- - = :_=_i--__ _ _._ -_--2 _: :---
actual ratio between the peaks, this compound __ :_---_-_.: =---=

seems to be MDA. The spectrofluorescence spectra _-=-_ -=

of these compounds have excitation and emission _--_---f-- -_ _ : ffq-_ - f

peaks near 305 and 320 nm respectively (Fig. 6); _ _ _ ! __-_--_-_-__-iC_--_:_.___-._=_--2"_- '

as that of STP and MDA. (The spectrofluores- ' " ' ; ' , , ,' iI _ _ ,I ,t

cence spectra, although highly sensitive, depend

largely on the general structure of the molecule Fmvm_ 4.

and the en-,ironment; hence, a positive identifica- Spectrofluorescence spectra in methanol (left) STP- }
tion based solely on these spectra is bound to lead HC1, (right) IDA-HC1.
to erroneous conclusions.) ii

Most of these compounds give deep colors with
conventional color tests. (For example: with Mar- !

quis' Reagent MDA--red-purple; compound A_

green; compound B--purple-black. With Mecke's t
Reagent, MDA_Blue purple; compound A--

brown-green-red; compound B--green-black. With

Nitric acid, MDA_yellow gold; compound A_ 4i 7.,.

Jorange; compound B--yellow. With Froehde's _;_ a ,-._= e ............

Reagent, MDA--grev-green-red;. compound A_ [j , t--........... 5-: ik_-i:!: '-=:=--=-_=:o_-_:'- ._-
green; compound B .... green-black. \Vith Mandelin's ...... -_:-_<_<__-7---___.=-:
Reagent, compound B--blue-green. With Sulfuric Mass

i_-7-_5 ._====_: poundtAcid, compound A--green tint and compound _ :_ ...... ,
B--red-purple The reliability of these colors is not _==_q_>:£_:----;:

_--= z

yet known.)The meltingpoints of salts of A and B :_V_=r=_--:=--:
are different from that of STP and MDA (corn- ->_-: _:;...... _=:°"--...._ --- ;_i--_-_'_-__ 7=hi-:- .................
P°undAhasampt f°ritsHClsaltatab°ut 120°C; i _-t oo: _: ;-:-===-_--: ...... -------
for compound B, at about 148°C.). This, along :ij_- _s=;;=___--_ ........ _=_._=--

with X-ray diffraction and GC data, confirmed __4_ii
FIGVR.E 5.

.... ;---_ Ultraviolet absorption spectra in methanol (left)

=_ _ --=¢3_==____0__._--_.. _ Compound A, (right) Compound B. -:i--iM-

--oa g--_ ...... :g2 :_+27oa .............. _-

{ ,---t-

_>=A .......... :...... _, [ I . .. _ i { !2 L- i ', !_i
:..: ____ , :-au_>A ..... _ ..,., : ,l-_ t .. , , ,. , ,. , , _...,_._--

FIGURE3. FaGVRE 6.

Ultraviolet absorption spectra in methanol (left) Spectrofluorescence spectra in methanol (left)Com-

MDA, (right) STP. pound A, (right) Compound B. X.\[R
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'_ thatcompoundsA andB arenotreallySTP or

._=_% MDA. Having thus beenunable to identifythese
:-_ compounds,we undertookto identify them by

-4 =- meansof a combinationof massspec,nmr, and-_---z
:__ infraredmethods.

The mass spectra of these two up±_i.o,,]2 COlll-

- - poundsare illustrated]n Figure 7. The XMR

, spectrumof compoundB (10-15%in CDCI3)isshown in Figure S. Figure 9 presents eke ]N_iR

_. ,,. spectra of this solutionwhen shaken -;,'_D._O.

' i_ 't ': ..l <.,I': _ In Figure 10, the X*IR spectra of both A and ]3,.o I ._.i ._'i,_ i _ . in CDCI___ are__ _<-'iven-....... The finfrared spectra <_......tho_o

.<, compounds are given in Figures 11 and 12.
STP-

The NMR and Mass spectra of MDA, STP, and

Mescaline are available from literature (5, 6, 7).

The NMR spectra of MDA, 3,4 dimetho_-phenyl-

ethylamineand p-methoxyphenylethyiamineare

-_ also given in Sadtler (2).

Without getting into a detailed discussion of

these spectra, the following conclusions can be
reached.a_

'1 /]' '}' _[I]_ "+ )' !:I,, _ Compound A has a molecular weieht_ of 195. A
strong m/e peak at 44 indicates the presence of a

_:_:_:_: .. '. ._o "! _! , .ii[[, (CH_CHXH.0 ÷_ ]o_. Stro_g p_aks at 44, 152, and

.... FIo_-v.E 7. 137 suggest that compound A is actually a corn-! - ---E
-._-__ Mass spectra (top) Compound A, (bottom) Corn- pound similar to S]'P minus the phenyl substituted
.... poundB. methyl group. The NMR spectrum contains a

___<_ singlet at 3.7 ppm assignedto six protons of
L---:_-E_ ---OCHa group, at 6.7 ppm due to three pheny_
i E__=__

=--;-£ _ i j.., :I _ , ;. i & . ,__ i-- " , "I_ ! ! i f '! , "'_ '. ' i !i _ : " , _'[ '
' _ _ L _ ___ i _----:-- "- -F _ _--T-_-;---7--------_-t--. -,-- -: ..... ; ......... ! . , >--_:i.

,,.,, _,. , ,__: , , _._._,: ..I-. . ,.._,' :. !/: i"" ' !3 " I " - '

L_i!!;'_ ':4:....'-:_-"' .....:--'_" ....._-t ...... ,,., .-,-,/: _ • :
,"j ,_l___._..:_._. : ''.__t : '" .... ' ', .t:"z. "_ '.. :, i , ', --i --<-_- -.-_- ,-4--q-_--:J-J--_- I...:_,....... .I . tl , : . I . .(left) , , : -,, _', I/:. , !-I, _ ._-l ' T . ,. _..-

---_..,+_.__,. ,-;._._;__ff__ z_ _-4_.-._-4.-4 .... 1_.--'_ z. k.... ._- _-;- -i / . " _ ,

] I
..i-i.. i 7-,' ! .,./_, I , .. ! ! . .. : _ /- . t'_-- ;

' _i_| ....
i ! J. i ! • .;. : ,

--_--!_7.-! 7Ti. : _,.:--A_......f-;i-:_-_, -'-, - .I _ ' •
--L" i-i-T--.::i"-- :"- ........ ! ...... J-T r .... , ; -'- I : • • . r .....,,,: I.:, ,./- !...._. ., , , ,, ,. I _ .

......... L.... -" -tit........"" i -:--":....:"..../ .... It.......i-ri ! .i_', ! :.: '""!- - '! ; , ![-r .... r -!_ ...... ! :i ':: ...... : " .I

±_JA_j :;_.i__ _'._.'.._:,. , :-: ";-. r .... - f :: _ - • .. : -
_._ I.-_ , .......... tit.....__.-_lj,_-_;...... ._,..£:._._._-_._....._ 7.. _A. . _ _ _ _11_

--_ -;--.. " -4-_-_ .... -., ........ .L__ _; .... _" L n .... ; J .2' • " ' " "

.... "'_?1 . _'_'V_,'_'r---_ r"'li-,rl"r '?'_'": ! ' . _ "r_'_''" •

-i---=--f-_. .... '- ...... _ _. .... _ ...... ; : ....L......... .. .__; ..... _ ...........

1_ _-7, __ I:- .] ::W-:... I t_r-,.lJ-_-,--i. U'l-! ..... -1-:--4--i-4.... '--;--_--;--I--:-__-i.-: _.'. +'-/ .... ! .- -1 --I-"
!--_-=-__:-,! .... - ..... :-t.-_-_:-----z- .... _-:.... -4.._.--__;...... -+.,....._..... .: : , I .L.L,.;,i.;.t.: ,_ i.i; : -.,--'i. ' ..l : " ' : " " / .- I":
_- .... i .. I . . .i . . .I .... , • . : I .... i .... I . . . , . I , I , I .

'_ - _ _._{_) _ _.o _o ,_ o

, Corn- Fmm_ 8.

NMR spectrum of compound B (10-15% in CDCh) sweep width 500 Hz.
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FmrrR_ 9.
N_IR spectra of compound J3 (10-15!o in CDCla shaken with D_O (top) sweep width 250 Hz (bottom) sweep . _'...u.: .i "

width300Hz.

proton_% a doublet at 1.05 ppm due to three protons strong peak at 58, compared to a peak at 44 for ,.,

of a CH_ _oup adjacent to a -CH group, at 2.0 MDA, indicates the substitution of a methyl group

ppm probably due to two protons of a primary for a hydrogen atom in the side chain. This, along NMR s]

amino group and multJplets near 2.8 ppm due to with other peaks at 135, 105, and 77, suggests that

three protons from a CH and a CH.2 group. The" compound B is a side-chain methyl substituted proton N

infrared spectrum again confirms the presence of a methylenedioxy an_phetamine. From the NMR peak at 2

primao" amino group (near 3200 cm-_) and a ao'1- spectra, the following conclusions can be reached; doublet al

alkyl ether _oup (1230 cm _). a singlet at 5.8 ppm due to two protons from a to CII gr
The molecular weight of compound B is 193, methylenedioxy group, at 6.6 ppm due to three PPm due

which is 14 units grc'atcr than that of MI)A. A phenyl protons, the concentration dependet_t o_c SPcctrut_]
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.yl group F_m_E 10.

.is, along N_{R spectra of (top) compound A and (bottom) compound B in CDCI_.
ests that

_stituted proton _'-H peak which disappears in D_O, singlet It is therefore possible to conclude that com-
e NMR peak at 2.3 ppm due to three N-methyl protons, pound A is alpha-methyl, dimethox3_phenyethyla-
reached; doublet at 1.0ppm due to a methyl group attached mine (dimethoxyamphetamine, I may call it

from a to CH group and multiplets in the region of 2.6 DMA) and compound B is methylenedioxy N-
to three ppm due to CH2 and CH groups. The infrared methyl alpha-methyl phenylethylamine (N-methyl

tent one spectrum agrees with these suggestions, methylene dioxy amphetamine). These results are
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Infrared spectra of compound A (top) base (bottom) I-ICI salt.
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_o TABLE1_Z T2_I_'LENEDIOX'Y AND ME THOXY ;_MPHETAMINES

%
i' i_i!i Ii,!H':h'l

I;I_.ii:I h-l h'_ S. S P p p p P m.wt m.pt UV name references

_ OR 151 (21

___.j!_ X OR 165 (2), (i)

,4 ,s R R OR 179 126 (i) (2)
ioo •

:U.. -_ ?- OR R i79 182 (3)

R R OR 179 162 (3)

R R OR R 193 256 (3)

i! OR OR 181 (2]":i'i-: R OR OR 195

-q OR OR 195 112 (3) (c)

, -_ OR OR 195 160 (3) (c)

R OR OR 195 155 (3) (c)

_ OR R OR 195 212 (4)

R OR R OR 209 150 (4)

R OR R OR 209 163 (3)

225
R OR R OR 209 190 291 ST? (I), (3), (4), (6)

14 , 16 R R OR R OR 223 168 (4)

'°
R R OR R OR 223 125 (4)

OR Ok OR 211 268 Mescaline (I),(6),(7)

OR OR OR 211

_ OR OR OR 211

_',_.... OR OR OR 211

OR OR OR 211

*i[ ;" OR OR OR 211

[i R OR OR OR 225 216 269 TMA (i), (3)

R OR OK OR 225 189 (3)

235R ORO 179 181 286 MDA (2), (3), (7)

ORO OR 195

ORO OR 195

ORO OR 195

OR ORO 195
OR ORO 195

OR ORO 195

R OH ORO 195

R OH OR OH 197 176 272 (i)

R OH OR OR 211 214 290 (i)

a) reported values of melting point of the h_dro_h_oride salt in °C.various authors.) ( may vary as much as 5 - 15° between

b) D-V absorption peaks in methanol in nms,
c) similar in formulae to compound A.
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consistent with other data, especially those given Some of the methylenedioxy or methoxy phenyl-

in the references cited above, ethylamines with which the author is familiar are
Thus, it seems, more or less, certain that we have listed in Table 1.

correctly obtained the formulae for our unknown

compounds. However, we are not yet sure of the ACKNOWLEDGEMENTS
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mines for compound A. Much more work has to be Commander Flannagan and Lt. Haviland of Chicago
done on _,N_IK spectra to resolve the positions of Police Crime Laboratory for their constant encourage-

ment, and Vick Gironda and Thomas Tatum for their
phenyl protons. A positive confirmation can only technical help in the field of photocopy.
be made when the suggested compound is actually
synthesized, followed by comparison of its proper- REFERENCES
ties. i. CLARKE,E. G. C., Editor, ISOLAa'iO_A_WOb_'_-

FICATION OF DRUGS. (1969)
The amount of these materials needed to produce 2. Stadtler Standard Spectra, Sadtler Research Labora-

certain effects in human beings is not always cer- tories Inc., Philadelphia, Pa (1968) q
tain. Various investigators, some of them appar- 3. Ho, B. T., MclsAAC, W. M., RoxG Az_.L., TAN- I Re_
ently using substances of questionable purity or SEY,L. W., W._r._z_a,K. E., E_'GLE_r,J2. L.F., } Im

AND NOEL, M. B., Analogs of Alpha-methylphen- temploying methods of uncertain statistical varia- ethylamine (amphetamine). I. Synthesis and 221
tions, have arrived at different dosages (see refer- PharmacologicalActivity of Some Methoxy and/or wh!

Methyl Analogs. 13J. MED. Cm_r. 26 (1970) of (
ence 8 for one of these estimates). But, in most 4. Ho, B. T., Ta_\-sEY,L. W., Bm_STER,R. L., RONG
cases, these substances are present in milli-grams AN., Mcls._c, W. M., _',v Ha_R_s, R. T.,
or submflli_am quantities. All types of impurities Amphetami,_eAnalogs. II. Methylated Phenethyla- (
can also be expected, including the chemicals used mines. 13 J. MED. C_tEM.134 (1970)

5. MARtin, R. J., AXDALEXA.,\-DX_,T. G., Analytical --_
and intermediate reaction products. Once the pres- Procedures Used in FDA Laboratories for the R_
ence of a particular type of a compound has been Analysis o/ Hallucinogenic Drugs. 51 J.A.O.A.C. pre
inferred, generally by obtaining the UV spectra, 159 (1968) tio_

further identification can only be made by GC or 6. BELL_'q, S. W., Mass Spectral Identification oJSomeHallucinogeMc Drugs. 51 J.A.O.A.C. 164 (1968) (G]
TLC methods, because of sample size and quality 7. BELUsmL S. W., Tm_CZAN,J. W., ._','D_, T. C.,
(see reference 9 for one of the latest papers in GC). SpectrometricForensic Chemistry of Hallucinogenic

Drugs. 15 J. Fox. ScI. 261 (1970) "t
But, this comparison wii1not be possible in the ab- 8. METZNER,R., Notes on Current Research. PsYcm_.- Me
sence of available reference standards. Thus, for DEUCREvrEw, No. 10, 70 (1969) 251
totally unknown substances, the usefullness of 9. LEBISE, P., F_N_LE, B. S., _',-D B_AC_rr, J_.,
NMR and mass spec is very great, at least in the J.w., Determination of Amphetamine, Meth- the

amphetamine and Related Amines in Blood and an'
initial case and provided sufficient sample is availa- Urine by GasChromatography"w_hHydrogen Flame
ble. Ionizatien Detector.16Cz_'. C'm_. 195(1970)
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