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Inclusion and exclusion criteria.
Inclusion criteria:
1. Signed informed consent prior to any study-mandated procedure.
2. Healthy male subjects, 18 up and to 55 years of age, inclusive at screening.
3. Body mass index (BMI) between 18 and 30 kg/m2, inclusive at screening, and with a minimum weight of 50 kg.
4. All subjects must practice effective contraception during the study and be willing and able to continue contraception for at least 90 days after their last dose of study treatment.
5. Has the ability to communicate well with the investigator in the Dutch language and willing to comply with the study restrictions.

Exclusion criteria:
1. Evidence of any active or chronic disease or condition that could interfere with, or for which the treatment of might interfere with, the conduct of the study, or that would pose an unacceptable risk to the subject in the opinion of the investigator (following a detailed medical history, physical examination, vital signs (systolic and diastolic blood pressure, pulse rate, body temperature) and 12-lead electrocardiogram (ECG)). Minor deviations from the normal range may be accepted, if judged by the investigator to have no clinical relevance.
2. Clinically significant abnormalities, as judged by the investigator, in laboratory test results (including hepatic and renal panels, complete blood count, chemistry panel and urinalysis). In the case of uncertain or questionable results, tests performed during screening may be repeated before randomization to confirm eligibility or judged to be clinically irrelevant for healthy subjects.
3. Positive Hepatitis B surface antigen (HBsAg), Hepatitis C antibody (HCV Ab), or human immunodeficiency virus antibody (HIV Ab) at screening.
4. Systolic blood pressure (SBP) greater than 140 or less than 90 mm Hg, and diastolic blood pressure (DBP) greater than 90 or less than 50 mm Hg at screening.
5. Abnormal findings in the resting ECG at screening defined as:
a. QTcF> 450 or < 300 msec for men and QTcF> 470 or < 300 msec for women 
b. Notable resting bradycardia (HR < 40 bpm) or tachycardia (HR > 100 bpm)
c. Personal or family history of congenital long QT syndrome or sudden death;
d. ECG with QRS and/or T wave judged to be unfavourable for a consistently accurate QT measurement (e.g., neuromuscular artefact that cannot be readily eliminated, arrhythmias, indistinct QRS onset, low amplitude T wave, merged T- and U-waves, prominent U waves);
e. Evidence of atrial fibrillation, atrial flutter, complete branch block, Wolf-Parkinson-White Syndrome, or cardiac pacemaker 
6. Participation in an investigational drug or device study (last dosing of previous study was within 90 days prior to first dosing of this study).
7. History of abuse of addictive substances (alcohol, illegal substances) or current use of more than 21 units alcohol per week, drug abuse, or regular user of sedatives, hypnotics, tranquilizers, or any other addictive agent
8. Positive test for drugs of abuse at screening (cocaine, amphetamines, opiates (morphine), benzodiazepines and cannabinoids). 
9. Alcohol will not be allowed from at least 24 hours before screening or dosing. 
10. Smoker of more than 10 cigarettes per day prior to screening or who use tobacco products equivalent to more than 10 cigarettes per day and unable to abstain from smoking whilst in the unit.
11. Excessive caffeine consumption (more than eight cups of coffee or equivalent per day
12. Any confirmed significant allergic reactions (urticaria or anaphylaxis) against any drug, multiple drug allergies (non-active hay fever is acceptable).
13. Loss or donation of blood over 500 mL within 3 months prior to screening or intention to donate blood or blood products during the study.
14. Any known factor, condition, or disease that might interfere with treatment compliance, study conduct or interpretation of the results such as drug or alcohol dependence or psychiatric disease. 
15. History or presence of conditions which, in the judgment of the investigator, might increase the risk of performing TMS, including but not limited to epilepsy or febrile seizures, intracranial mass lesion, hydrocephalus, clinically significant head injury or trauma, metal objects in the brain or skull, cochlear implant or a deep brain stimulation device.
16. Any condition that could interfere with the quality or ability to perform TMS, such as an abnormal sleeping pattern (e.g., working night shifts), dreadlocks or hairpieces that cannot be removed or a rMT of more than 75% of the maximum stimulator output as measured using TMS-EMG during screening.


TMS-EEG data synthesis. 
TMS-EEG responses were analyzed using the common average montage. The continuous data was segmented in epochs which were baseline corrected by subtracting the mean EEG amplitude measured over a period of 500-50 msec prior to the single or conditioning pulse. To reduce artifacts caused by the magnetic pulse and muscle activation on the scalp, principal component analysis (PCA) is applied1. After removing the first 4 out of 25 principal components, individual trials were filtered (bandpass filter; 1-35 Hz) and averaged over 75 repetitions to create the TMS evoked potential (TEP) for each EEG electrode. Before averaging, EEG trials containing a lot of noise (e.g., eye-blinks or muscle activity) were excluded. For this we applied the criterion to detect extreme outliers: TEP amplitude > Q3+3*IQR (Q3 = third quartile; IQR = interquartile range).





NeuroCart ® test procedure descriptions. 
Saccadic eye movements are a sensitive measure of sedation2. For the assessment of saccadic eye movements, participants followed a dot that jumped from side to side on a computer screen. The parameter collected was saccadic peak velocity (SPV) in deg/sec2,3.
Smooth pursuit eye movements were performed as a measure of visuomotor coordination4,5. A continuously moving dot was displayed on a computer screen. The outcome of smooth pursuit was defined as the percentage of time the participant’s eyes were in smooth pursuit of the target for each stimulus velocity and frequency.
The adaptive tracking test was used to evaluate visuomotor coordination and vigilance5. Participants were instructed to keep a dot inside a pseudo-randomly moving circle on a computer screen by operating a joystick6. When an effort was successful, the speed of the moving circle increased. Conversely, the speed decreased if the participant was not able to maintain the dot within the circle, resulting in a constant and individually adapted challenge throughout the procedure. The outcome of the test was the average speed of the moving circle as a percentage of the maximum speed of the circle. 
Postural stability was measured objectively using a pot string meter based on the Wright ataxiameter7. With a string attached to the waist, participants were asked to stand still with their eyes closed for a period of 2 minutes. All anteroposterior body movements over time were integrated and expressed as body sway in mm. 
The Bond and Lader Visual Analogue Scales (VAS) were used to evaluate scores from a series of horizontal bipolar scales related to how a person feels, ranging from 0 to 100, where values of 0 and 100 represented opposing subjective states and a value of 50 represented the neutral state. From these measurements, the outcomes for ‘Alertness’, ‘Mood’ and ‘Calmness’ were calculated as described previously8. Subjective psychedelic effects were evaluated using the VAS according to Bowdle and the outcomes were scores of “Internal Perception”, “External Perception” and “Feeling High” on a scale of 0 to 100 mm9,10.
Working memory was evaluated using a computerised version of the N-Back test11. Three conditions were tested: in the “0-back” condition, participants were required to indicate whether the presented letter was the target letter (‘X’) or another letter. In the “1-back” condition, the participants were required to indicate whether the letter presented was a repetition of the previous letter (e.g., B … B), and in the “2-back” condition, whether the letter was repeated with one letter in between (e.g., B … C … B). Reaction speed and ratio of the difference between the number of correct to incorrect responses and the total number of responses ((corr-incorr)/total)) was reported for each condition. 
The Visual Verbal Learning Test (VVLT) evaluated episodic memory and learning behaviour. Participants were presented 30 words in three consecutive word trials. Each trial ended with the ’immediate recall’ of the presented words to determine acquisition and consolidation of information. Approximately thirty minutes after the first trial, the participants were asked to recall as many words as possible in the ‘delayed recall’ task to measure active retrieval from long term memory, and immediately thereafter the ‘delayed recognition’ test, which measured memory storage and consisted of 15 presented words and 15 ‘distractors’. Distinct word lists were available for each study visit.


Description of bioanalytical method. 
Source of reference material
The CBD used as bioanalytical assay reference material was produced by Cauman Chemical, Ann Arbor, MI, USA, catalogue number ISO60156, and had a valid certificate of analysis. 
Method of extraction
Samples (EDTA plasma) were removed from the storage freezer and kept at room temperature until fully thawed. Unique numbers were assigned to each sample. The thawed study samples, calibrator and quality control samples were vortexed for 5 seconds. Aliquots of 200 μL of the calibrator, quality control or study sample were transferred into 1.5 mL low-binding polypropylene vials with conical bottom and snap-on lid. Eight hundred μL of protein precipitation solution (0.2 M ZnSO4 in water + methanol (30:70 v/v) containing the internal standard was added. Samples were vortexed for 10 min, centrifuged (16.000·g, 4°C, 10 min) and transferred into HPLC vials.
Equipment
CBD concentrations were measured with high-performance liquid chromatography (HPLC) with tandem mass spectrometry using an Agilent 1100, 1200, 1260 or 1290 system for HPLC, and SCIEX API 5000, 5500 and 6500 QTRAP LC-MS/MS or equivalent triple-stage quadrupole mass spectrometry detector. 
Method of analysis
Two-hundred and fifty (250) μL of the samples was injected onto a 3.0 x 5.0 mm, 2.7 μm extraction column (Halo C8 column, Advanced Material Technology, Wilmington, DE, USA). Samples were washed with a mobile phase of 70% 0.1% formic acid in water and 30% 0.1% formic acid in methanol. The flow was 1.5 mL/min and the temperature for the extraction column was set to 60 °C. After 1.0 min, the switching valve was activated and the analytes were eluted in the backflush mode from the extraction column onto a 150 · 3.0 mm RP-Amide, 2.7 μm analytical column (Ascentis Express RP-Amide, Supelco, Sigma-Aldrich, Saint Louis, MO, USA). The mobile phase consisted of 0.04% formic acid in HPLC grade water (solvent A) and acetonitrile: methanol: isopropanol mixture (3:1:1, v/v, solvent B) and the flow rate was set at 0.55 mL/min. The following gradient was run: 0 to 1.1 minutes: 60% solvent B, 1.1 to 5 minutes: 60% to 100% solvent B, 5 to 8.5 minutes: hold at 100% solvent B, 8.5 to 8.6 minutes: 100% to 60% solvent B, and stay at 60% solvent B for the next 1.4 min.
Acceptance criteria
For the acceptance of an analytical run, the following criteria had to be met: acceptable system/instrument suitability test; linearity of the calibration curve had to be better than r=0.99; low calibration sample signal to noise ratio of at least 8:1; no significant interference in blank samples (< 20% of the analyte signals at the LLOQ and < 5% of the internal standard signal); no significant carry-over (< 20% of the analyte signals at the LLOQ); accuracy of 3/4 of calibration samples (=75%) had to be better than ±15% from nominal, except for the LLOQ sample, which had to be better than ±20%; 2/3 quality control samples in an analytical batch had to be within 15% of the nominal concentration.    



Table S1. Baseline demographics.
	
	All participants
(N = 25)

	Age (years)
	

	  Mean (SD)
	24.2 (4.6)

	  Median (Min, Max)
	22 (19, 39)

	  
	

	Height (cm)
	

	  Mean (SD)
	183.0 (6.5)

	  Median (Min, Max)
	183.1 (171.8, 199.2)

	  
	

	Weight (kg)
	

	  Mean (SD)
	77.3 (10.3)

	  Median (Min, Max)
	78.1 (58.4, 95.1)

	  
	

	BMI (kg/m2)
	

	  Mean (SD)
	23.1 (2.8)

	  Median (Min, Max)
	22.6 (19.4, 28.8)

	  
	

	Sex, N (%)
	

	  Male
	25 (100%)

	
	

	Race, N (%)
	

	  Mixed
	1 (4.0%)*

	  Other
	1 (4.0%)**

	  White
	23 (92.0%)


Abbreviations: BMI = body mass index; max = maximum; min = minimum; N = number; SD = standard deviation.
*Black or African-American/White
**North African
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